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TAG RECORDER, 
MGLIABUE Mare 


Now, for the first time 


Steam Controls Itself 
With Its Own Power 


Automatic temperature or pressure control 
been obtained up to now in only two ways 
self-operating devices and by controllers utilizing 
auxiliary power such as compressed air. Readers 
of “INSTRUMENTS”’ know that the former are 
inexpensive and convenient but weak and _ slug- 
gish, and the latter quick-acting, powerful and 
accurate but sometimes costly. 

Now comes the TAG Steam-Operated Controller 
—combining all ‘‘air-op’’ advantages with ‘‘self- 
op’’ convenience and low cost.... A _ strong 
statement? Yes, but based on performance. 

Write for Catalog I-950 


C.J. TAGLIABUE MEG. CO 


18 to 88 Thirty Third St..Brooklyn.NY 7 
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MERCOID 


with Flexible Tube 
for Remote Control 


ry 

Tus unique control principle 
is solving so many widely differ- 
ent and perplexing industrial 
control problems — with such 
amazing success and so inexpen- 
sively —that you cannot afford to 
overlook its possibilities in your 
work. 


The success of MERCOID Con- 
trols lies in their simple design 
and rugged construction —and 
in American Radiator Company 
Engineers’ long years’ experi- 
ence in this field. Applicable to control of temperature, pres- 
sure and vacuum—steam or electric—for manufacturing pro- 
cesses and power plant equipment. No delicate adjustments. 
There is a vital need for MERCOID in your plant. The services 
of an experienced engineering staff are available to cooperate 


in the solution of your control problems. 


Send for booklet containing blueprints of 40 different 
applications of MERCOID. 


AMERICAN RADIATOR (OMPANY 








ACCESSORIES DIVISION, Dept. —— 
816-820 South Michigan Ave. Chicago, Illinois 
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If you are interested in industrial 
instruments for measuring, checking 
or controlling various operations in 
the industries, you should be a 
subscriber and reader of 


NSTRUMEN 


INDUSTRIAL—SCIENTIFIC 


a monthly publication devoted to the 
instrument problems of all industries. 


Subscription - - + $2.00 per year 
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“ ENN \ Our Guaranteed Distribution 

\ RNIN \ of 10,000 copies monthly 
\ ove ar aver \ is on the rotary plan. 45,000 plants are 
Vi oo \ represented on our mailing list to date. 
Each issue, 10,000 copies will be sent 


to subscribers and others. The later 
will be chosen from our list. If you do 
not subscribe you will not receive the 
next issue and every issue contains im- 
portant instrument information which 
you should not miss. Two Dollars for 
a year’s subscription guarantees your 
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‘| . 
> en 
\ = — am \ 
\ receiving every issue for one year. Any 
s article appearing in a single issue is 
: well worth the price of the subscrip- 





A JOURNAL WORTH tion. Mail TWO DOLLARS to-day 
READING and have your name placed upon our 
every issue list of paid subscribers. It 

A JOURNAL YOU will be two dollars well invested. 








WILL APPRECIATE 





ARTICLES BY AN EXPERIENCED EDITORIAL STAFF AND COLLABO- 
RATORS WITH WIDE EXPERIENCE AND TECHNICAL KNOWLEDGE 


INSTRUMENTS PUBLISHING CO. 


1117 WOLFENDALE ST. PITTSBURGH, PA. 
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The New Pyro Optical Pyrometer 


See the New 
Pyro 
Optical Pyrometer 


With direct reading iron scale 
(No charts to consult) 


At the Foundry Show in Philadelphia 


Entirely self-contained in one small 
unit (weighs 3 pounds). . 
Assurance of accuracy. 2 
Can be tested any minute by a Stand- \ 
ard lamp, which is included. F 
Easy to use and convenient to handle. 
Economical. 











Practically automatic in operation. 


Write For Information to 


THe Pyrometer INSTRUMENT Co. 


74A READE STREET, NEW YORK, N. Y. 
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RAWSON 


ELECTRICAL INSTRUMENT CO. 


INCORPORATED 
CAMBRIDGE, MASS. 
SPECIALISTS IN HIGH SENSITIVITY METERS 


SINGLE us 
PIVOT 











BI-PIVOT 


RAWSON 
METERS 


Are Giving 
General 
Satisfaction 
in the 
Leading 
Laboratories 
of America 


and Abroad 

















MULTIMETER ELECTROSTATIC VOLTMETER 
D. C. MULTIMETER, 13 ELECTROSTATIC VOLT- 
ranges, Reading currents from METERS, single or multiple 
microamp. to 1 amp. and Volt range from 0-120 volts to 2500 
ages from 50 micro volts to 600 volts for use on A.C. of Com- 
volts. Suitable for use with mercial or Audio Frequency 
RAWSON THERMO COU- Practically NO LOAD on cir 
PLES IN VACUO on RADIO cuit. IDEAL for use on output 

FREQUENCIES. voltages on Radio Sets and test- : 
A.C or D.G THERMAL ing capacity and insulation of 
MULTIMETER, 13 Ranges, small condensers. Also OPEN 
Reading from 2 milliamps to 1 CIRCUIT VOLTAGES ON B 
amp and 60 millivolts to 1000 ELIMINATORS 
volts with resistance of 100 WATTMETERS single and a, 
ohms per volt. Suitable for use multirange for use on D.C. or 
on D.C. or AUDIO FRE- A.C. having POWER FAC- 
QUENCIES. TORS between Unit and .01 
ULTRA SENSITIVE SEMI- LUSH CABLE TESTERS for 
SUSPENDED METERS | for general testing and high resist- 
currents to .02 microamp and 2 ance faults. 
microvolts. McCOLLUM EARTH CUR- 
ANY single or multirange in- RENT METERS for measure- 
cluded in above can be sup- ment of Electrolysis in buried 
plied. structures. 

Write for Bulletins 

Factory & Engineering Dept. Branch: Sales and Service 


90-92 Windsor Street 91 Seventh Avenue 
Cambridge, Mass. New York City 
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STANDCO 
HAND TACHOSCOPE 


1928 Model 























Combines a high grade revolution counter and stop 
watch in one case for precision measurements of R.P.M. 
and surface speeds. 

Pressing the trigger X, starts or stops the count as well 
as the watch. 


DON’T GUESS! Use STANDCO Instruments 
HERMAN H. STICHT & Co., 21 Park Row, New York, N. Y. 
Send Bulletin 502, containin , a desc rniption of the tachos ope 
Name 
Addre SS 
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Industry 











METALLOGRAPHIC MICROSCOPE 


Photo—Microscopic Equip- 
ment 

Magnifiers, all sizes 

Binoculars 

Field Glasses 

Hygrometers 

Metallographic Microscopes 

Blue Print Dryers 

Paragon Blue Print 
Machines 

Revolute Blue Print 
Machines 

Blue Streak Blue Print 
Machines 

Continuous Printing, Wash- 
ing and Drying Blue Print 
Machines 

Anemometers 


Aneroid Barometers 
Mercurial Barometers 
Rain Gauges 
Recording Barometers 
Testing Thermometers 
for all purposes 
Transits and Levels 
Drafting Room Tables 
Drafting Machines 
Plan Filing Cabinets, 
Metal or Wood 
Drawing Materials 
Drawing Instruments 
Industrial Motion Picture 
Projectors 
Photostats and Blue Prints 
Blue Print Papers 
Brown Print Papers 


Transits and Levels Repaired 
Correspondence Invited—Literature on Request. 


B.K. ELLIOTTCOMPANY 


127 Sixth Street 
Pittsburgh, 


Penna. 








¢ 734 Prospect Avenue 
Cleveland, 
Ohio 
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the back of this issue, listing the principal articles. They will direct you 
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APAN is adopting modern methods, and above is 
contrasted the old Japan with the new. Over 60 
shops and metallurgical laboratories there now use the 


Rockwell Hardness Tester 


which has become the universal hardness tester of the 


whole industrial world. 


Are your inspection and testing methods as modern 


and economical as those of present day Japan? 





WILSON-MAEULEN COMPANY [NC 
381 Concord Avenue New York 
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To Our Readers 


 . RIAL and scientific progress is both rapid and continuou 
No one, however broad his prot sional contact and Opportunitt 
for observation can through his own efforts, keep adequately inforn 
regarding all the new developments in the field of instrun 


The most effective meat f keey thoroughly informed is to read 
of the experience of others. When read understandingly the experien 
of others become almost as valuable as our own. The mass of current 
literature is so great that no « man can personally read or examine any 
large part of it 

Last month the editor began a detailed discussion of the various se¢ 


tions of INSTRUMENTS, and took up the file card section, which 


hound in the back of every issue of the journal. This month the Current 
Literature Review will be th ibject r discussion 
The periodicals which contain rOoOrmation oO! Instrument AT( nuni 


; a : ? 
bered by hundreds and each add mething to the sum of human know 
edge. The Current Literature Review performs a distinctly valuabl 
service as it segregates ind summat tl irrent literature 1n the fhe ld 


of industrial and scientific insti 


The abstracts in the Current Literature Review contain enough infor 
mation to indicate clearly the character of the article, thus enabling the 
reader to decide whether he is justified in examining the original artic 
or not. Sufficient information is given on each reference so that th 
reader who wants complete detail in identify the original article and 


examine it at his leisure. If the original 1s not available, INSTRUMENTS 
will furnish him with photostats or translate the article if in a foreigi 
periodical. Estimates of th t of such servi ill be furnished by th 
Readers Service Departm 

The Current Literature Ri v is of more than temporary value. It 


printed on one side of the sheet, which permits cutting out the indi 


vidual abstracts and pasting them o1 «5 file cards. A subject which 
of casual interest today may in th future becom Important These al 
stracts pasted on file cards 11 myunction with the INSTRUMENTS 
file cards will constitut i valuabl ude to the available literature o1 


instruments 
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If you are anxious to receive this service each month, be sure to send 
us your subscription immediately. Subscription blanks will be found 


bound in the back of this issue 


Our New Collaborators 
E below list the names of three new men who have offered to 

Wy cooperate with the editor by contributing information on the 
instrument developments in their particular field 

Prof. K. J. de Juhasz, Experimental Engineering, University of Minne- 
sota, Minneapolis, Minn 

E. S. Lincoln, Consulting Electrical Engineer, New York, N. Y. 

Prof. Tynan, Assistant Head of the Physics Department and Director 
of the Seismic Station at Fordham University, New York, N. Y. 

Articles by these men will appear in future issues of INSTRU 
MENTS. 


January Issues Not Available 

E have received a large number of requests and subscriptions 

asking for the January issue. We are sorry that it is not possi 
ble to comply with these requests, as we at present have a waiting list 
of over 300 who want the first issue. In answer to our appeal last month 
to those who do not intend to save the January and February issues we 
have received no January issues and about 300 copies of the February 
Of these latter number 150 were immediately used. Therefore all new 
subscribers should clearly state on the subscription blank if they want to 
start with the February issue as this will not be done unless requested 


to do so. 


Postal Regulations 

T was called to our attention by the Post Office Department that our 

subscription blank contained a sales message and therefore when 

placed in the book loose, conflicted with the Postal Regulations. This 
notice was received too late to print a new subscription blank and we are 
therefore binding the subscription blank into the back of the book to 
comply with the Regulations. 

Therefore if you desire to pass the blank along to one of your friends, 
kindly remove it from the back of this issue. 


Instruments for the 
Measurements of Electrical Insulation 


AY YMMENT on this article which appears in the February and 
March issues of INSTRUMENTS was received too late to print 
in the March issue. It will be found in the Reader’s Comment Section. 
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Why Not Build Aircraft Instruments? 


HIS article is intended as a plea to manufacturers to get busy 
There are only a few aircraft instrument manutacturers in thi 
country and there is room for many more reliable concerns. The Army 


Experimental Station at Wright Field, is always glad to furnis 
t 


mation and to test new instruments. Inquiries should be addressed to 


h inf 
Mh INTOT 


Experimental Engineering Section, Wright Field, 
Dayton, Ohio. 

Mr. Jones emphasizes the need for dependable instruments. This need 
has been made especially plain by experince to date. A recent example l 
given in the note dropped by Chamberlain and Williams during their 
attempt to establish a new world’s endurance record. We quote this not 


as printed on January 14th in the Pittsburgh Post-Gazette 


“Our tale of woe.” 


“Thirteen hundred ré itions per minute, oil 68 pounds, 122 
degrees, altitude, 1,00 je the note re I orted H id l ts of fun last 
night. First, gas leak in cockpit. Then rate of climb indicator brok« 
Tank indicator sticks in certain positions and turn indicator 
sluggish can make complete turn without it registering. 


1 
The article was given to manutacturers of aircraft instruments on 
ind in the Reader’s Comments Section will 


ALI 


our mailing list for comment 


he found a letter which We recelved 


American Oil Burner Association Announces Tests to 
Determine Uniformity for Guidance of Oil and 
Burner Manufacturers. 


} NIFORM specifications for the guidance of oil and burner manu 
LJ facturers and dealers have just been announced by the American 
Oi! Burner Association. These specifications are the result of research, 
tests, correspondence and conferences carried on over two years 
American Petroleum Institute and the American Society of Testing Ma 
terials cooperated in the work, and the specifications adopted have 1 
ceived practically unanimous approval by the members of the American 
Oil Burner Association 

In announcing these specifications, Harry F. Tapp, Technologist of t 


American Oil Burner Association, points out that one of the greatest 


variables in installations has been non-uniformity of oil. This probably 


has been more responsible for lack of satisfactory operation than any 
other one cause. Burner manufacturers found it difficult to explain just 


what oil they wanted, and oil refiners were in doubt as to the needs of 
the manufacturer of burners. The oils used have been generally satis 


factory and trouble has been due, in the main, to occasional variations 
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The first step in solving this problem was the appointment by the 
American Oil Burner Association of a committee which made a survey 
with the cooperation of the American Petroleum Institute. Committee 
D2 of the American Society of Testing Materials was also asked to 
make a tentative specification form. Specifications of nearly one hundred 
oils were examined and tabulated, including almost every type of oil on 
the market and representing almost every locality. Tentative results were 
submitted to the oil burner and fuel manufacturers and to the Under- 
writers’ Laboratories, and the criticisms received proved useful in deter 
mining the final specifications. 

The specifications apply to six types of oil, including light, medium 
and heavy grades of furnace oil used in domestic heating, and light, 
medium and heavy grades of fuel oil for industrial use. The require 
ments cover flash point, amount of water and sediment, distillation range, 


and viscosity. 


Instruments is Not Sent with the 
Compliments of Any of the Companies 


A NUMBER of men have written to some of our advertisers and to 
us asking if INSTRUMENTS was being sent to them with the 
compliments of any company. We therefore take this opportunity to 
advise that INSTRUMENTS is in no case being sent to you with the 
compliments of any company. No one is assured of receiving more than 
three sample copies of INSTRUMENTS, as this periodical is being 
mailed out on a rotary distribution plan. 
Therefore if you would like to receive INSTRUMENTS regularly 
| } 


we would urge you to send us your subscription 


Pass the Subscription Blank in the back of this issue to the following 
men in your plant. You will be doing them a service as they will be in 


terested in receiving th‘s periodical regularly: 





Works Manager 
Superintendent 
Consulting Engineer 
Chief Engineer 
Mechanical Engineer 
Electrical Engineer 
Plant Engineer 
Maintenance Engineer 
Production Engineer 
Efficiency Engineer 


Chief Inspector 
Chief Electrician 
Instrument Man 
Pyrometer Man 
Chemist 
Metallurgist 
Physicist 

Research Engineer 
Test Engineer 
Plant Librarian 





r 
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Instrument Pioneers 


Galileo Galilei 


(1564-1642) 














ALILEO GALILEI was born at Pisa, on February 18th, 1 
was the oldest in a family of five children born to Vincenzo 
Galilei, a Florentine noble, and Giulia Ammanati, who also belonged to 
an ancient family. 
Notwithstanding his illustrious birth and descent, it would seem that 


the home in which the great philosopher's childhood was spent was an 
} 


impoverished one. It was obvious at least that the young Galileo would 
have to be provided with some profession by which he might earn a 
livelihood. From his father he derived both by inheritance and by pre 
cept a keen taste for music. He was also endowed with considerable a1 
tistic power. It would seem that for some time the future astronome: 
entertained the idea of devoting himself to painting. His father, however, 
decided that he should study medicine. At seventeen, we find that 
Galileo, having added a knowledge of Greek and Latin to his acquaint 


ince with the fine arts, was d ily entered at the University of Pisa 


At college, Galileo became an al rf nt student Ol philosoy hy Until ne 
was twenty he was scarcely acquainted with the rudiments of mathemat 


1 


1CS, because his father thought tni tudy was a waste of time for a man 


who was to become a physician. He secretly studied mathematics with 
intense interest. 

It appears that kneeling at prayer in the Cathedral of Pisa, Galileo's 
attention became concentrated on a chandelier which hung from th 
ceiling. The oscillations were at first considerable, but as they grew les 
and less, Galileo observed that they were all pe rformed in the same tim 
measuring the time by feeling his pulse. The idea occurred to him that 
an instrument could be constructed which should mark the rate and 

;, 


variation of the pulse. He began to experiment, and soon invented th 


pulselogia, which the physicians hailed with great delight 


The talents of Galileo having at | neth extorted due re ogmtion trom 
the authorities, he was appointed, at the age of twenty-five. Professor 
of Mathematics at the University of Pisa. To demonstrate in the most 


emphatic measure the absurdity of the doctrine that Aristotle had a 


serted, that the time occupied by a stone in falling depends upon its 
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weight, he let fall from the overhanging top of the Leaning Tower of 
Pisa a large heavy body and a small light body simultaneously. In the 
sight of a large concourse of people the fact was demonstrated that the 
two bodies fell side by side, and reached the ground at the same time. 

The feeling became so strong against the investigator that after three 
years at Pisa he resigned. Through the active exertions of his friends, 
Galileo then was elected to the Professorship of Mathematics at Padua, 
whither he went in 1592. It was in this new position that he entered on 
that marvellous career of investigation which was destined to revolution- 
ize science. 

Galileo had a remarkable aptitude for the invention of instruments de 
signed for philosophical research. To facilitate his practical work, we 
find that in 1599 he engaged a skilled workman to live in his house, and 
began to superintend the making of the compass which he had invented. 
Among the earliest of his inventions appears the thermoscope, or heat in- 
dicator, which he constructed in 1602, which led in later years to the 
thermometer. His experiment was made with a “glass'bottle about the 
size of a hen’s egg, the neck of which was two palms long, and as nar- 
row as a straw. Having well heated the bulb in his hands, he placed its 
mouth in a vessel containing water, and on withdrawing the heat of his 
hand from the bulb, the water instantly rose in the neck, more than a 
palm above the level of the water in the vessel.” 

With all the pressure upon Galileo for money, due to the death of 
his father, the demands of his sister’s husbands for the payment of their 
dowries and the worthlessness of his brother, he kept steadily on in his 
absorbing studies. He heard that Hans Lipperhey of Germany, had in- 
vented a spy-glass, and presented it to Count Maurice of Nassau, so 
that the principle of this optical instrument was understood; but nobody 
saw its practical applications until Galileo, hearing of the glass, began to 
reflect on the construction of an instrument to bring distant objects near. 
In a leaden tube, he fixed two lenses, both having one flat side, the other 
side of the one being concave and the other convex. 

He hastened to Venice with his leaden tube to exhibit it to the Doge 
and the Senate. He perceived that the Doge desired to possess the in- 
strument and presented it to him. In return for this he was elected to 
“professorship for life, with the stipend of one thousand florins yearly.” 
The remarkable properties of the telescope immediately commanded uni- 
versal attention among intellectual men. He received requests from sev- 
eral quarters for his new instrument, of which it would seem that he 
manufactured a large number and distributed them as gifts to various 
illustrious personages. 

It was reserved for Galileo himself to make that application of the in- 
strument to the celestial bodies. On his return to Padua, he began to 
eagerly study the heavens. He found that the surface of the moon was 
mountainous; that the Milky Way was composed of an immense number 
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of small stars and nebulous matter; that Orion, instead of being made wy 
of seven heavenly bodies, had over five hundred stars; and that the 
’ Pleides were not seven, but thirty six. In January, 1610, he discovered 
the four moons of Jupiter, and that they revolved around him. July ot 
the same year, he discovered the ring of Saturn; in October, the phase 
of Venus, and later the solar spots 
Galileo now longed for freedom from teachin 
his time for study and writing. With considerable wot 
signed the professorship at Padua, and removed to Florence, the Grand 
Duke Cosmo II giving him a yearly salary and the title of Mathemat 
cian and Philosopher to His Highn 
While in Padua, Galileo had three children by Marina Gamba, a 


Venetian woman of inferior station. She afterwards married a man of 


— 


her own class. The two daughters were placed in the Franciscan ) 
vent of St. Matthew at Arcetre while still scarcely more than children 
The elder daughter, Polissena, took the name of Sister Maria Cel 


while the younger, Virginia became Sister Arcangela. The latter seems 


to have been delicate and subject to melancholy, and is of little account 
in this narrative. Sister Maria Celeste, though never leaving the convent, 
managed to preserve a close intimacy with her father. While Galileo 
visits were very irregular and infrequent, they corresponded frequently 
His greatest comfort during his life was this daughter. The son, Vin 
cenzo, was educated for tl 
been a disappointment and a source of discomfort 

In 1611, his expenses paid by the Grand Duke, Galileo went to Ron 
to show his “celestial novelties” as they were called, to P 
the Cardinals. He was received with great attention, and all seemed de 
lighted to look upon the wonders of the heavens, provided always that 
nothing could be proved against the supposed assertion of the Bible that 
the earth did not move 

Four years later, he was again in Rome to plead for the Copernican 
system and to defend his own conduct in advocating a thing in oppost 
tion to the Catholic Church. He was duly admonished by Cardinal Bel 


1 


larmine on February 26, 1616 that he was on no account to te ich or 





defend the obnoxious doctrines. Galileo was much distressed by this in 
timation. The same year, he had an interview with the Pope. He was as 
sured that he would have no further trouble with the Church so 
Paul V was in the chair of St. Peter 

On the death of Paul V in 1623, Maffeo Barberini was elected Pop 
as Urban VIII. At Easter, 1624, Galileo, now sixty years old, resolved 
to proceed to Rome, to welcome the new Pope, and urge his approval 
of the Copernican theory. Frail in health, he was carried most of the way 
in a litter. During the visit of six weeks, he had six long audiences with 
Urban VIII; but, though he was affably received, the Pope was in n 


‘ 1 
wise convinced, but rather tried to convince Galileo that he was in error 
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Galileo returned to Florence with the hope that he could bring out 


his great work “The Dialogue of the Two Systems,” without opposition 


from the Church. It was ready for publication in March, 1630, but to be 
he again went to Rome and pre 


sure that there would be no objection, 


, ie ' , 

sented the matter to Urban, who gave his consent pri wided certain con 
1 1 | | 

ditions were complied with. Rather than forego the publication, he con 


sented and returned to Florence. A license to publish was then obtained 


but further deliberations delayed the issue for two years 
Other anxieties came to the man of sixty-eight, besides the long delay 
His brother sent his wife, seven children and a nurse to the home of 


Galileo to be taken care of. The oldest nephew was sent to Rome to 


study music, but was found to be obstinate, impudent and dissolute. His 


son Vincenzo had married and brought his wife home to live. His one 
1 his daughter Maria Celeste 


1 
gleam of light was the daily letter fron 
Finally he moved to Arcetri to be near het 
In January, 1632, the “Dialogues” appeared and in October of the 


, | | Dora ieee lan: amie 
same year, Galileo was summoned to Rome to answer the charge of 


heresy. On January 20, 1633, the decrepit old man set out in a litter 
for Rome, arriving on February 13. On April 12, he was brought before 
the Inquisition, briefly examined and remanded to prison though treated 
with great leniency. On April he was led a second time before the 
Inquisition. Weak, aged, in fear of torture he 
May 30, he was summoned a third time and given eight days in which 


A fourth time he came before the inquisition on 


ynfessed his “error.” On 


to write his defence 
June 21 when he retracted his belief in the Copernician system, and then 
on June 22 in the presence of cardinals and prelates he heard his sen 
tence. He was condemned to imprisonment in the Holy Office during the 
pleasure of the Papal authorities, and that he should recite once a week 
for three years the seven Penitential Psalms. On July 9, he was allowed 
to leave Rome for Sienna, where he stayed five months in the arch 
bishop's house, and then became a prisoner in his own house at Arcetri 

Maria Celeste died April 1, 1634, at thirty-three years of age, leaving 
Galileo heart broken. The very day of his daughter’s death came the 
final decree directing him to remain in his own house in perpetual solt 
tude. Amid the advancing infirmities of age, the isolation from friends, 
and the loss of his daughter, Galileo once. again sought consolation in 
hard work. He completed his famous “Dialogue on Motion” in the sum 
mer of 1636 and sent it to Leyden for publication. Gradually, however, 
his sight began to fail, and blindness was at last added to his other 
troubles. His last work was a short treatise on the secondary light of the 
moon. He planned other work, but death came on the evening of Janu 
ary 8, 1642, with his beloved pupils, Torricelli and Viviani, and his son 


at his bed side 
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Why Not Build Aircraft 


Instruments ? 


Bradley Jones, Dayton, Ohio* 


O any of the readers of this article who are manufacturers, it is d 
sired that they give some thought to entering a new field. Only a 
few companies now build instruments suitable for airplane use and tl 
need for instruments is increasing daily 
During the War, large Quantities OF Instruments were manutacture d 
and the armistice found the Government with a large stock on hand 
While reserving a large portion of this stock for its own use, the Gor 
ernment sold many hundreds of these surplus instruments to jobbers and 
these men in turn disposed of the instruments to owners or builders of 
airplanes for civilian ust 
At the present time this supply of “war-stock” instruments is practi 


cally exhausted. The Government Depots are depleted and the supply of 


equipment for civilian-owned airplanes has become scanty 
Another phase should be presented. When the Wrights and Curti 
flew their first primitive planes, their only flying instrument was a ra 
I 


tied to a strut. This served as a crude airspeed indicator, for if their speed 


was slow the rag hung limply, but as their speed increased the rag 
1 17 4 


streamed out more nearly horizontally astern 

Later on, an oil-pressure gage was added to give the pilot a warni 
of impending engine failure. With time other instruments were added 
a compass, a more reliable airspeed indicator, etc., until at the close of 
the war, seven instruments were to be found in front of t 

Since 1918, many changes have taken place in flying. Longer distar 
are flown non-stop and engines are more reliable, so that pilots need 
longer follow a round-about path along railroads, but can cut directly 
across country to their destination. Pilots are flying at night, in fogs and 
in storms. They are starting off in such weather that a decade ago even 
the boldest would not venture to leave the ground. This means that ad 
ditional instruments are needed as guides and aids, and today a well 
equipped instrument-board shows eleven instruments 

Lest one might think that the field is small, or that the Government 
is the only consumer as regards airplanes, it should be noted that in th 
first eleven months of 1927, a total of 2353 airplanes were built of whicl 
700 were for the Army and Navy. This means there were 1653 built for 
civilian use. In 1926 there were 1186 planes manufactured of whic! 


> 4 Land 1 
636 were for civilians. In 1927 the exports of airplanes were valued a 


*Engit eis D ‘ \\ 
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AIRPLANE INSTRUMENT BOARD 


HOLE TER OOK ‘) ARTUR 
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TT WAH NFHS ALTIETER IGNITION SWICH-ENGME GROES COMPRIS TR 
BAK WCATOR 
LUTE k 
‘9 
On left—Inst ent Board 1918. O t—Ins ent Board of 1926 
Courtesy Art Air ( 
be . ; 
$800,000; of engines $500,000; of equipment $500,000. At the close of 


1927 there were 103 companies building airplanes of which barely a 
dozen were contractors for the Government. The above figures are taken 
from a Department of Commerce Report and are the most authentic 


1 a 


available. 

The growth of civilian aeronautics is reasonable and healthy. Every 
day more people are realizing that safety in aviation is on par with the 
safety of other modes of transportation Once converted and having par 
ticipated in the thrills of air travel they will not be content with the 
slower prosaic modes of transportation 

Nowadays the usual method of airplane construction is to stretch cot 
ton cloth over a metal. While it is desirable to renew the fabric every 
year or so, the airplane itself is good for many years 

While the big selling field for instruments is for installation in new 
airplanes, it is expected that the life of an airplane will be longer than 
the serviceable life of the instruments and it may be reasonably assumed 
that new instruments will be needed for old planes 

Nowadays before being flown airplanes must be inspected and ap 
proved by Government officials. It is required by law that every civilian 
owned plane carry a tachometer and oil-pressure gage for each engine. 
If the engine is water-cooled, it must have a water thermometer: if air 
cooled, it must have an oil-thermometer. The airplane must carry an 
altimeter and if it flies more than 100 miles cross-country, it must carry 
a compass. These are absolute requirements, but practically every air 
plane carries in addition an airspeed indicator 

For Army use, where it is customary in two-seater planes for it to 
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be possible to pilot from either seat, there is an altimeter, airspeed indi 
cator and compass in the rear cockpit as well as in the front cockpit. For 
flying in fog, there is added a turn indicator and two inclinometers (for 
and-aft and lateral). Induction compasses are being used more and mor 
in addition to the regular type where accurate navigation is required 

In the design of aircraft instruments the Army Air Corps has been 
guided by one basic principle. Civilian flyers are becoming convinced of 
the wisdom of this same rule. This creed may be summed up in four 
words: “Reasonable accuracy or stopped.” 

In automobile travel if the driver suspects engine trouble he pulls up 
at the side of the road and investigates; if he is lost, he stops and inquire 
In airplane travel if engine trouble developes or if the pilot doubts hi 


position, he must land. It is landing in small fields away from suitabl 


airdromes that has caused many a mishap 

More and more is the flyer depending on his instruments, and it is 
better by far that the instrument register zero than to give a faulty 
reading that the pilot unknowingly will put his trust in, and thus 
lead himself to disaster. 

Price is not the primary consideration. An instrument upon which a 
pilot cannot depend is worthless. Treachery cannot be forgiven. Aviators 
are willing to pay a fair price for instruments on which their lives and 
and livelihoods depend. 

Instruments must be rugged to stand the vibrations and shocks en 
countered in use, but they are not expected to “live forever.” Replace 
course unless they come too frequently 


ments are taken as a matter of 
Ruggedness as well as small bulk and light weight are matters to be 
taken care of in design. 

Two decades have passed since man began to fly but aviation is still 
in its infancy. It is a good healthy infant and its growth is normal. Its 
growth in 1927 was a bit better than its growth in 1926. This present 
year will be better still. 

Like the small boy whose idea of doing something big was to “wash 
an elephant,” many people have recently become imbued with the idea 
of doing something big in aviation and to too many of them has it meant 
something physically like an airplane or an engine. Yet every airplan 
must be flown safely and every engine must be run properly and for this, 
instrumental equipment is necessary. To promote safety and efficiency 
is no small thing to achieve. A maker of instruments will do well to in 
vestigate the possibility of engaging in the manufacture of instrument 
for aircrafts. The field is far from being crowded. The competition of 
cheaply sold war-stock instruments has disappeared. Makers of reliabl 
instruments can rightly expect a brilliant future in producing aero 


nautic equipment. 
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A New High Speed Engine Indicator 


Kalman J. De Juhasz, Minneapolis, Minn.’ 


NEW indicator developed by th author permits taking rwecuralk 
pressure diagrams of internal combustion engines up to the high 


speeds used in practice 
Until recently the lack of a suitable pressure indicator for use 


velopment and research work on high speed internal combustion e1 


Was keenly felt. Although there are several instrument types | ich a 
} 


the optical and micro indicators) available on the market intended 
this purpose, these are seldom used owing to their inherent inaccuracy 


and comparatively low speed limit. Other instruments of later constru 
tion using balanced diaphragms and electric registration are rather cum 
bersome to install and inconvenient to operate, which necessarily | 


their use to research laboratories 


Principle of the De Juhasz Indicator 


The De Juhasz indicator draws a com] lete diagram durin i rl Ol 
successive cycles by means of a point by point method in such a wa 


that each point of the diagram is obtained from a different cy 


The essential feature of this instrument is a valve element driven | 
the engine under test. This valve is placed between the engine cylinde1 
and the cylinder of an indicator, which is similar to the ordinary stean 
engine indicators. The valve element connects the two volumes for a vet 
small fraction of each successive cycle, always in the same pha Th 
indicator piston will then assume a position within its cylinder, wv hicl 
corresponds to the pressure present in the tested phase of tl le and 


pres 
records this pressure on the card. By changing the phase relation of th 


opening time of the valve to the phase of the engine crankshaft, a com 
plete diagram of the engine cycle can be obtained The change in pha 


relation is accomplished by a planetary gear device similar in its action 


to a differential gearing. By properly coordinating the timing of th 
valve to the indicator recording drum movement, the pressure can | 
recorded either as a function of the piston displacement or the cra 


angle. Since the speed of both moving parts, i.e., the indicator piston and 
the recording drum, is low the undesirable inertia errors are complete! 
eliminated. 


Since its inception in 1919 the instrument has been steadily improv 


to make it applicable to the constantly increasing engine speeds at 
pressures. Fig. 1, shows the latest type, which has been su fully use 


up to 6000 R.P.M. 


*Fngin ring Experir ntal Statior I 6 MAie 
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The instrument consists of the four main components: 1. The pressure 
measuring indicator arranged for this special purpose with external, 
pistons enabling the indicator diagrams to be taken with any suitable 
scale. It has the usual recording drum upon which the card is fixed. 

2. The valve element, one outlet being connected to the engine cylinder 
and the other to the indicator cylinder by means of copper tubing. This 
connected to and driven by 

3. The phase timing planetary gear whrich is in turn driven directly by 
the engine at half the engine speed-by means of a chain or bevel gear 
drive. An additional rotary movement can be given to this gear by a 
hand crank which alters the phase under test. To this is attached 

4. The drum actuating gear made up of a crank and connecting rod 
mechanism of variable geometrical proportions, from the crosshead of 


which the movement of the indicator drum is derived 

















Fig. 1. De Juhasz High Speed Indicator applied to a Fiat Engine. 


Parts 2, 3 and 4 make up a complete unit (shown in Fig. 2). Their 
relative positions can be interchanged to facilitate mounting the equip- 
ment on the different types of engines. 

1. The engine indicator should be of the low speed type with inter- 
changeable springs and pistons to enable both light and heavy spring 
diagrams being taken at a convenient scale. Thus the small pressure 
variations in the intake manifold or carbureter jet or the high pressures 
occuring in a Diesel engine can be measured with the same instruments. 
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This method eliminates the inertia errors so that a large indicator can 


be used, which will give a diagram of convenient scale and size 


1 
} 


ing inside an air cooled cylinder. The latter has two ports, one of which 


(M) is connected by a nippled tube of inch internal diameter to thi 


2. The valve element consists of two cylindrical slide valves reciprocat 


engine space to be tested, while the other (1) is connected by means ot 
a 1/16 inch internal diameter tube with the pressure indicator. The two 
slide valves are set in motion through suitable connecting rods from a 
rotating crankshaft and in their center position (where their velocity is 
the largest) permit communication to take place between the parts M 
and I. This position is characterized by the upper ends of the sli 

ing flush with each other and with the upper ends of the outer cylinder, 
which can be ascertained by screwing off the ribbed cylinder cap. In all 
other positions of the slides the connection between M and I is intet 
rupted. While in use the slides have to be well lubricated with castor 
oil, which is poured into the valve casing through a hole under the cyl 


inder cap. 

















11 


It will be realized that for the satisfactory operation of the engin 
indicator, the design and workmanship of this valve is of the greatest 
importance since it is essential that it remain tight and resist wear undet 
the difficult conditions of high speeds, temperatures and pressures 

The valve element can be dismantled by unscrewing four bolts in the 
casing- The upper and lower halves of the casing then come apart and 
the crankshaft together with the slides can be pulled out of the outer 
cylinder. 

3. The phase-changing planetary gear is contained in a casing having 
three similar bosses. Out of these bosses protrude three similar shaft 
ends, provided with suitable driving dogs and centering holes by means 
of which the respective engagements can be effected. A primary shaft 


marked 1) is driven by the engine under test at half the engine speed; 
) | 
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covaxlally with it, is a secondary shaft (marked 2) engaging with and 
driving the crankshaft of the valve element, while the tertiary shaft is 
hxed or rotated by the worm drive of the drum actuating attachment 


described below. The design is such that the primary and tertiary shafts 


iterchangeable in the performance of their respective functions, in 
order to facilitate mounting the instrument on the different engine types. 

In one case the one shaft may be more conveniently driven from the 
uccessible engine shaft and in other cases the other. 


The drive from the engine, in most cases, is effected by an ordinary 


roller or chain drive. In individual cases a direct drive from the cam 
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Fig. 3. Diagram illustrating the principle of the De Juhasz Indicating Outfit 
Shatt A and spider wheel B driven positively from the engine tested; C 
planatory wheel; E wheel for changing the phase tested; G hand operated 
worm: F internal gear driving crankshaft of valve; H pinion; K and J 

nnecting rod to which the indicator drum cord is attached 
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1a bevel gear drive may be found more suitable. In any case the 


drive must be such that the primary shaft (1 or 3 as the case may be) is 


driven at one-hall the eng 


11 speed 
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4. To the tertiary shaft ( 


drum activating gear, containi 
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and a crank-connecting rod mech 


this attachment consists, in a simil 


1 1 
described above, OF two parts fa 
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of suitable holes with the dog of 


it is fixed by means of a central 


worm gear carries a crankpin, whi 


rod and crosshead arrangement a 


disc is geared to the worm wheel 


which the disc is rotated correspo1 


phase under test as measured 


1 1 
ne indi tor 


The movement of t 


P (Fig. 4), on which a crankpin C 


ing rod R and crosshead H 1s arrar 
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Fig. 5. Reproductions of cards taken with the De Juhasz Indicating Outfit 

(a) and (b) Heavy and light spring diagrams for a normal four cycle 
engine. 

(c) and (d) Heavy and light spring diagram of a supercharged engine. 
(e) and (f) Cards for a two cycle engine 
(g) and (h) Cards taken on a crank angle basis four cycle engine 
(i) Diagram taken with very light spring on the carbureter throat. 
(k) Card taken on the intake manifold under different operating con- 


ditions of the engine, the phase under test being set at the lower Ve 


dead center. 





INSTRU 


of a flexible cable or cord to the in 


exact proportion to the piston displac 


If It 1s desired to obt un the pressu 


instead ot the crank connecting rod 


rectly to the phase disc P and the drive of the indicator drum obtained 


MENTS Page 185 


—— 1 

dicator drum which thus moves 1n 
ay , : 

ement of the phase under test 

re curve on a crank angle basis then 


7 1 
drive, the drum must be fixed di 


in this manner by means of an endl tring guided by suitably placed 
pulleys. 

This method and apparatus presents the following advantag 

1. It can be used for testing all sorts of pressure ph nomena, which 
repeat themselves in the same form, as a function of a rotary movement 


or time. Thus it permits investigating 
haust manifold of all kinds of internal 


aid the pressure phenomena can be rec 


travel or crank angle or also the va 
selected phase can be recorded as a f 
For internal combustion engines o1 
and compressors this apparatus giv 
analysis of the performan 

2. It is entirely m 
and can withstand tl 
indicator diagram can be drawn of 
manner as in the case of an ordi1 


Sources of error due to the inerti 


temperatures are completely inat 
operate. With reasonable care ther 
3. Weak and heavy spring diagra 


or even simultaneously. The accura 
taken with the normal indicator or 


exceptionally high sensitivity is requi 


or liquid column can be used in pla 
4. If desired the engine can be t 
tions even on a running automobil 
advantage is that the recording part 
distance from the engine under test 
5. The diagrams do not represent 
ing several hundreds of revolutions 
6. It can also be used for special | 
corresponding to a definite phase of 
one definite phase i.e., compression 
conditions, etc. 
7. It is light in weight (the valve 


small overall dimensions and can easil 


ion of the pressure valve of any 


Inction OF time or inother variable 


‘ ‘1 
other type as well as for pumps 
| 1] ‘ 
Nagral enabling an accurate 
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P , 1 1 
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é ] It itor 
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f the diagram is equal to tho 

i slow speed engine. In cases wher« 

red a very sensitive pressure gauge 


sted under normal operating condi 


or an airplane in flight. A special 


the apparatus in be placed at a 

' “ee 
) Nut a ivera valu fut 
' } rom, ' ] 
ur] ses, SUCN a LAKINY YdS SAMPt 


the cycle; recording the pressure of 


or intake pressure, under changing 








Page 186 INSTRUMENTS April, 1928 me, 








Instruments Editorial Staff 
aN) 


RICHARD RIMBACH, Managing Editor 


ASSOCIATE EDITORS | 


L. E. Barbrow...Washington, D. C D. L. Mathias Pittsburgh, Pa. 


W. A. Copeland.....Pittsburgh, Pa M. Berg Rimbach...Pittsburgh, Pa | Ne 


Carl W. Kuettner..Pittsburgh, Pa A. Watson, Jr. Pittsburgh, Pa. 


ABSTRACT EDITORS | 


J. B. Gessford Pittsburgh, Pa G. S. Onori Greensburg, Pa. 

M. E. Haas Dayton, Ohio Arthur Schrodec......Pittsburgh, Pa. 

L. A. Meisse Mansfield, Ohio H. Semrau Pittsburgh, Pa. 
A. J. Strod Pittsburgh, Pa 


ADVISORY ABSTRACT EDITORS 
Wm. B. Gamble. New York, N.Y. E. H. McClelland.....Pittsburgh, Pa 


COLLABORATORS | 


Prof. F. C. Ashe......Pittsburgh, Pa Prof. J. W. Howard } 
Dr. James Aston.....Pittsburgh, Pa sesesnseees Cambridge, Mass } 
Dr. G. Berndt, Dresden, Germany Hofrat Prof. Hans von Jueptner 
Dr. F. L. Bishop......Pittsburgh, Pa ia ‘ Vienna, Austria 
at CW ©. Reon Dr. Friedrich Koerber 


Conbeidee Mas Duesseldorf, Germany 

wae a a Dr. V. N. Krivibok, Pittsburgh,Pa 

; Minneapolis, vee A. A. Lebedeff, Leningrad, Russia 

R. L. Dunlap Pittsburgh, Pa John M. Lessells.....Pittsburgh, Pa. 

Owen W. Ellis Pittsburgh, Pa E. S. Lincoln New York, N. Y | 

Dr. W. Ewald....Berlin, Germany Richard R. Moore, Patterson, N. J. —» 
Paul B. Findley, New York,N.Y. Dr. Allan Leslie Norbury oF 

A. A. Grubb Mansfield, Ohio 

Prof. J. B. Grumbein 

Morgantown, W. Va 

Robert G. Guthrie Chicago, III 


Prof. Lester Hamilton . 
Cambridge, Mass Francis M. Turner, it, 


} John L. Hodgson, Eggington, Eng , New York, N. Y. 

mr seth Prof. J. W. Tynan..Fordham, N.Y 
Prof. George Hosmer “3 F 

Cambridge, Mass Dr. S.R. Williams, Amherst, Mass. 

Dr. John L. Haughton Prof. W. R. Work, Pittsburgh, Pa 

Teddington, Eng C. B. Wright Pittsburgh, Pa 


Birmingham, England 

Prof. P. H. Schweitzer 
State College, Pa 
Dr. Harry Seltz.........Pittsburgh, Pa 


Thomas Spoonert.....Pittsburgh, Pa 

















The Part Scientific Instruments Play 


In Our Lives 
Richard P. Brown, Philadelphia, Penna. 


N the past 25 years, we have witnessed tremendou progres 


velopment and perfection of mechanical devices which increase out 
comfort and convenience and it is reasonable to assume that the next 


years will sce even Vreat r dk vel 4 ments W hil It Wa IVeNLION which 
primarily gave us the new appliances, it is largely due to scientify 
measuring instruments that we hav n such great improvement 
their design and manufacture 

Nowhere is this exemplified to a greater extent than in automobil 


Compare the automobile of twenty years ago with that of today. Truc 


the modern car has better lines and better equipment, Dut the real 
reason automobiles are so much more satisfactory today is in th limi 
nation of the great amount of troul le formerlh xperien 


Anyone who owned one of the early car in recollect the ar 


used by broken springs or axles, broken crank shafts, worn out bear 


ings, breaks in ignition wires and tl} mparatively short lif 

It has been due largely to th I velox ment of al tal illo t il | 
the proper heat treatment of this steel that springs, crank shaft 
axles so rarely break now-a-da T] ibstitut f alloy st hta 

‘ , ' , , : 
increased Strengtn as compared tI rdinary st Hd not of it 
obtain this result, for the best a y st if annealed or heat treated at 
in improper temperature coul | 1\ I Detter rvi than ordinary 
¢ Y - ; J | bes | +} 
steel. So pyrometers were developed and improved for th purpose of 
} } 

very accurately measuring the pt! temperatur requl! ! in heat 


treatment of alloy steels 
Many motorists today remember when an automobile owner was v 
satished to get three or four thousand miles from a tire. Today we ex 


pect 10,000 miles or more. In part this has beet iccomy] lished by 


provement in the materials from which the tires are built, but it is largely 
] P , 434 | 

due also to automatic temperature regulators which control the vulcat 

izing process in order that exactly the proper temperature is automat 

-ally -d throughout this t t 

cally maintained througnout th it 


To make our automobiles go, gasoline is needed and as the use of 


automobiles grew, a greater gasoline yield was necessary. If we had 


on making gasoline the way we did fifteen or twenty years ago, th t 

of gasoline today would be out of sight on account of its scarcity. It wa 
| 7 

the demand for gasoline hat necessitated the dev iopment of improv ] 


t 
cracking stills in which the gasoline yield was largely increased. Th 


stills work under much higher t ratut 
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sures. On account of the increased danger of explosion and fires, ex- 
tremely accurate instruments for regulating the temperature and the 
high pressures become essential. In the modern still, the oil passes through 
the tubes in the still at pressures as high as 800 pounds or more per 
square inch with an oil temperature of about 850°F. and a temperature 
in the fire box below the tubes of 1450°F. In some stills it is found that 
if this fire box temperature is increased to 1500°F. burnouts may develop, 
resulting in disaster, danger and loss. 

Furthermore, if it is found that a temperature of 875°F. is the proper 
temperature for the hot oil to leave the still, a materially smaller yield 
of gasoline will be obtained if 870°F. is maintained. It would be physi- 
cally impossible to operate the modern cracking still without accurate 
scientific instruments for measuring temperature and pressure. Were it 
not that these instruments have been developed and are available, we 
could not obtain the supply of gasoline which is available today. 

When we travel on the railroad, do we ever stop to consider that all 
parts of the cars and locomotives which have been found to break readily, 
such as couplings, crank shafts, and driving shafts, are now accurately 
heat treated at the proper temperature to obtain the greatest strength 
from the steel, resulting in increased safety in railroad travel. 

The development of the airplane is equally linked to the need for 
accurate instruments. The airplane motor of today could not have the 
life it does if it were not for instruments used in heat treatment of the 
parts, and the pilot would be unable to operate or guide the plane were 
it not for his instruments on the instrument board. 

In the development of any new appliance it is necessary to compare with 
it, the article formerly used, and no comparison could be obtained with- 
out means to measure the characteristics of each device. Progress is 
founded on scientific measurements essential in perfecting any improved 
article. 

Our modern power plant which produces light, heat and steam for 
many purposes, is far more efficient today than formerly. This increased 
efficiency could not have been obtained without means of measuring all 
the factors involved in boiler and engine performance; and it would be 
impossible to regulate the modern power plant if there were no instru 
ments on the switchboard to guide the operator. 


In the manufacture of automobiles, if the pyrometers used in treating 
the steel should fail to function, manufacture would have to cease until 
the instruments were again operating. The modern still producing gaso- 
line would have to shut down if for any reason the instruments ceased 
operation. The modern airplane would have to land or crash under 
similar conditions and the modern power plant would shut down until 
the measuring instruments were put in order. Do we ever stop to con- 
sider the part scientific measuring instruments play in our modern life? 





a 
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Uniform Fuel Oil Specifications of the 
American Oil Burner Association 


Oil No. 1 
Name 
FURNACE O1L-— LIGHT 
Scope 
1. This specification covers a light distillate oil for use in burner 
wa where a high grade fuel is required 
Properties 
2. This oil shall conform to the following requirements: it shall be a 
hydrocarbon oil free from water, acid, grit and fibrous or other foreign 
matter likely to clog or injure the burner or valves 
(a) Flash Point: 
Minimum—Legal or (Pensky-Martens Closed Tester) 110 F 


Maximum—(Pensky-Martens Closed Tester) 165 °F 
(b) Water and Sediment, maximum Trac 
(c) Pour Point, maximum O'F 


(d) Distillation Test: 
When 10 percent has been collected in the receiver the 
thermometer reading shall not exceed 420°F. 
The end point shall not be hig 
Methods of Testing 


3. The properties enumerated in these specifications shall be dete 
pro] | 


er than 600 °F 


mined in accordance with the following methods of test of the American 
Society for Testing Materials, except as specified in Paragraph (a) 
(a) Flash Point: 
Minimum—The instrument and method for determining mini 
mum flash point shall be that legal for the locality in which the 


oil is sold. In absence of legal requirements the minimum flash 
—% point shall be determined in accordance with the Standard 
a Method of Test for Flash Point by means of the Pensky-Martens 


Closed Tester (Serial designation D 93) 
Maximum—Standard Method of Test for Flash Point by means 
of the Pensky-Martens Closed Tester (Serial designation D 93) 

(b) Water and Sediment: 
Standard Method of Test for Water and Sediment in Petroleum 
Products by Means of Centrifuge (Serial designation D 96) 

(c) Pour Point: 
Tentative Method of Test for Pour Points of Petroleum Product 
(Serial designation D 97-27 T) 

(d) Distillation Test: 

a Standard Method of Test for Distillation of Gasoline, Naphtha, 
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Kerosene, and Similar Petroleum Products (Serial designation 


Oil No. 2 
FURNACE Or_—-MEDIUM 


1. This specification covers a grade of or distillate oil for use in burn 
ers where a high grade fuel is required 
Properties 
2. This oil shall conform to the following requirements: it shall be a 
hydrocarbon oil free from water, acid, grit and fibrous or foreign mat v 
ter likely to clog or injure the burner or valves 
(a) Flash Point: 
Minimum—Legal or (Pensky-Martens Closed Tester) 125 F 


Maximum—(Pensky-Martens Closed Tester) 190°F. 
(b) Water and Sediment, maximum Trace 
(c) Pour Point, maximum OF. 


(d) Distillation Test: 
When 10 percent has been collected in the receiver the 
thermometer reading shall not exceed 440 °F 
When 90 percent has been collected in the receiver the 
thermometer reading shall not exceed 620 F. 
Methods of Testing 
3. The properties enumerated in these specifications shall be deter 
mined in accordance with the following methods of test of the American 
Society for Testing Materials, except as specified in Paragraph (a). 
(a) Flash Point: 
Minimum—The instrument and method for determining mini 
mum flash point shall be that legal for the locality in which the 
oil is sold, in absence of legal requirements the minimum flash 
point shall be determined in accordance with the Standard 
Method of Test for Flash Point by means of the Pensky-Martens d 
Closed Tester (Serial designation D 93). 
Maximum—Standard Method of test for Flash Point by means 
of the Pensky-Martens Closed Tester (Serial designation D 93). 
(b) Water and Sediment: 
Standard Method of Test for Water and Sediment in Petroleum 
Products by Means of Centrifuge (Serial designation D 96). 
(c) Pour Point: 
Tentative Method of test for Pour Points of Petroleum Products 
(Serial Designation D 97-27 T). 
(d) Distillation Test: 
Tentative method of Testing Gas Oils (Serial designation D 158 
23 I>. 





> April, 1928 INSTRUMENTS Pave 191 


Oil No. 3 
Name 
FURNACE O1L—HEAaAvy 
Scope 
1. This specification covers a grade of oil generally known to the trad 
as light fuel oil intended for general industrial consumption, and for us 
in burners where a medium grade low viscosity fuel is required 
Properties 
2. This oil shall conform to the following requirements: it shall be a 
hydrocarbon oil free from water, acid, grit and fibrous or foreign mat 
v ters likely to clog or injure the burner or valves 
(a) Flash Point: 
Minimum—Legal or (Pensky-Martens Closed Tester) 150°] 
Maximum—(Pensky-Martens Closed Tester) 200 °F 
(b) Water and Sediment, maximum 1% 
(c) Pour Point, maximum a 
(d) Distillation Test: 
When 10 percent has been collected in the receiver th 
thermometer reading shall not exceed 
When 90 percent has been collected in the receiver the 
| 


thermometer reading shall not exceec 675 I 
(e) Viscosity, Saybolt Universal at 100°} 
Maximum 55 second 
Methods of T esting 
3. The properties enumerated in these specifications shall be deter 


+ 


mined in accordance with the following methods of test of the American 
Society for Testing Materials 
(a) Flash Point: 
Minimum—The instrument and method for determining mini 
mum flash point shall be that legal for the locality in which thi 


oil is sold. In absence of legal requirements the minimum flash 
point shall be determined in accordance with the Standard 
4 Method of Test for Flash Point by means of the Pensky-Martens 
Closed Tester (Serial designation D 93) 
Maximum—Standard Method of Test for Flash Point by mean 
of the Pensky-Martens Closed Tester (Serial designation D 93) 
(b) Water and Sediment: 
Standard Method of Test for Water and Sediment in Petroleun 
Products by Means of Centrifuge (Serial designation D 96) 


(c) Pour Point: 
Tentative Method of Test for Pour Points of Petroleum Products 
(Serial designation D 97-27 T) 


The maximum pour point shall be 0°F. except for localities wher 
the average temperature between October Ist and May Ist is 
40°F. or above in which case the pour point may be plus 15 F 
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(d) Distillation Test: 
Tentative method of Testing Gas Oils (Serial designation D 158 
hy ed 


Oil No. 4 

Name 

FuEL O1—LIcuH1 
Scope 

1. This specification covers a grade of oil generally known to the trade 
as light fuel oil intended for general industrial consumption. It is for use 
in burners adapted to a medium grade, medium viscosity fuel. 
Properties 

2. This oil shall conform to the following requirements: it shall be a 
hydrocarbon oil free from water, acid, grit and fibrous or other foreign 
matters likely to clog or injure the burner or valves. 


(a) Flash Point: 


Minimum—(Pensky-Martens Closed Tester) 150°F 
Maximum—(Pensky-Martens Closed Tester 250 F. 
(b) Water and Sediment, maximum 1.0% 
(c) Pour Point, maximum is f. 
(d) Viscosity, Saybolt Universal at 100°F. maximum 125 seconds 


Method of Testing 
3. The Properties enumerated in these specifications shall be deter 
mined in accordance with the following methods of test of the American 
Society for Testing Materials: 
(a) Flash Point: 
Standard Method of Test for Flash Point by Means of the Pen 
sky-Martens Closed Tester (Serial designation D 93). 
(b) Water and Sediment: 
Standard Method of Test for Water and Sediment in Petroleum 
Products by Means of Centrifuge (Serial designation D 96). 
(c) Pour Point: 
Tentative Method of Test for Cloud and Pour Points of Petrol- 
eum Products (Serial designation D 97-27 T). 
(d) Viscosity: 
Standard Method of Test for Viscosity of Petroleum Products 
and Lubricants (Serial designation D 88). 


Oil No. 5 
Name 
FUEL OIL—MEDIUM 
Scope 
1. This specification is similar to and covers a grade of fuel oil listed 
in the United States Government Specifications as Bunker Fuel Oil “B”. 
It is suitable for burners adapted to low grade oil of medium viscosity. 








ww 
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Properties 
2. The oil shall conform to the following specifications: it shall be a 


hydrocarbon oil free from grit, acid and fibrous or other foreign mat 
ters likely to clog or injure the burner or valves. If required it shall be 
strained by being drawn through filters or wire gauze of 16 meshes to 
the inch. The clearance through the strainer shall be at least twice the 
luplicate 


area of the suction pipe and the strainers shall be in « 


(a) Flash Point: 


Minimum (Pensky-Martens Closed Tester) 150° F 
(b) Water and Sediment, maximum 1.0% 
(c) Viscosity, Saybolt Furol at 122°F. maximum 100 seconds 


Methods of Testing 
3. The properties enumerated in these specifications shall be deter 
mined in accordance with the following methods of test of the American 
Society for Testing Materials. 
(a) Flash Point: 
Standard Methods of Test for Flash Point by Means of the Pen 
sky-Martens Closed Tester (Serial designation D 93) 
(b) Water and Sediment: 
Standard Method of Test for Water and Sediment in Petroleum 
Products by Means of Centrifuge (serial designation D 96) 
(c) Viscosity : 
Standard Method of Test for Viscosity of Petroleum Products 
and Lubricants (Serial designation D 88) 


Oil No. 6 

Name 
Fue, Or_—HEavy 
Scope 

1. This specification is similar to and covers a grade of fuel oil listed 
in the United States Government Specifications as Bunker Fuel Oil “C” 
This oil is suitable for burners that are adapted to a low grade of fuel 
oil of high viscosity. 
Properties 

2. The oil shall conform to the following specifications: it shall be a 
hydrocarbon oil free from grit, acid and fibrous or other foreign matters 
likely to clog or injure the burner or valves. If required it shall be 
strained by being drawn through filters or wire gauze of 16 meshes to th 
inch. The clearance area of the suction pipe and the strainers shall be 
in duplicate. 


(a) Flash Point: 


Minimum—(Pensky-Martens Closed Tester) 150°} 
(b) Water and Sediment, maximum 2.0% 
Sediment, maximum 0.25% 


A deduction in quantity will be made for all water plus sediment 
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in excess of 1.0 percent. 
(c) Viscosity, Saybolt Furol at 122°F. maximum 300 seconds 
Methods of Testing 
3. The properties enumerated in these specifications shall be deter- 
mined in accordance with the following method of test of the American 
Society for Testing Materials: 
(a) Flash Point: 
Standard Method of Test for Flash Point by Means of the Pen- 
sky-Martens Closed Tester (Serial designation D 93). 
(b) Water and Sediment: 
Standard Method of Test for Water in Petroleum Products 
(Serial designation D 95-27) (U.S.G.S.S. Method 300.11) U.S. 
Government Standard Specification Method 300.2 for Sediment. 
(c) Viscosity: 
Standard Method of Test for Viscosity of Petroleum Products 
and Lubricants (Serial designation D 88). 


Dependence upon accurate measurement in the various lines of pro- 
fessional and industrial activity today has brought an ever increasing de- 
mand for precision instruments used in working out technical problems, 
in promoting efficiency of industrial operation and in facilitating the ad- 
vance of science and the arts 

The total value of scientific instruments manufactured in 1925 is 
placed by the Department of Commerce at $72,386,890, an increase of 
23.9 per cent over 1923. This report, however, does not include micro- 
scopes and other optical instruments nor does it include the output of 
manufacturers not engaged primarily in instrument making. The value of 
all scientific instruments produced annually in this country probably 
averages more than $100,000,000 at the present time. 

Bakelite materials are used in almost every electrical instrument be- 
cause of their dielectric strength which does not deteriorate with time 
and because of special properties promoting quantity production and sat- 
isfactory performance. 

The great demand for instruments of all kinds used in scientific work 
and in professional and industrial activity has necessitated the employ- 
ment of facilities for mass production. For this reason, molding of parts, 
from tiny screws and bushings to large cases with a hundred metal in- 
serts in place, has been generally adopted. Bakelite resinoid molding ma- 
terials are used in this operation. 

Accuracy in construction is essential in any instrument of precision. 
The resinoid, laminated with reinforcing layers of canvas, linen, or paper, 
can be tooled to the right dimensions. Bakelite molded products require 
no machining, being molded in a single operation to fit exactly and retain 
their shape permanently. There is no warping, nor expansion and con- 


traction from temperature changes.—-Bakelite Information. 
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innate arrareemiamumamaaae 


Recently Developed by Instrument Manufacturers 


New Instruments | 
J 


SSS] 6 SS] S22 SS] SS] 


Hoyt Pocket A. C. Voltmeters 


(Hoyt Electrical Instrument Works) 


HE radio broadcast receiver of today has become a piece of power 
equipment. The volume and tonal fidelity required by the average 


listener means constant voltage for plate supply and plenty of reserve 


power at all times, which can only be obtained conveniently from the 


regular lighting mains. This means rectification, correct 


filtering, and 





; —— a 
rbove all, careful adjustment of all power devices to the receiver at thi 


time of installation or servicing 





Unfortunately, line voltage is not uniformly constant in different lo 
calities at any time, nor does it always remain the same in the same place 
at all times. Voltage variation must be taken into account and compen 


sated for when radio equipment is installed and serviced by the radio 
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dealer or service man, and adequate means for determining line voltage 
conditions are necessary. 

For this purpose Hoyt has developed a new line of A.C. Voltmeters 
which cover the voltage readings that must be made by the radio dealer 
or service man. These voltmeters are supplied in small cases (2% inch 
diam.) complete with test leads all packed in substantial leather cases that 
fit the pocket. A line voltage scale of 150 volts (with multiplier for 300 
if desired), low scale from 1/2 to 7'/7 volts or a combination of these 
can be obtained at a very reasonable cost. 

While because of the small size of the instrument, the voltmeter with 
both high and low ranges is necessarily not for continuous use. The sen- 
sitivity or internal resistance has been maintained at a high value—where 
the lowest scale of 3 volts is considered—over twenty ohms per volt. The 
resistance of the single high range, 150 volts, is well over 60 ohms per 
volt. This meter is of the continuous use type. In spite of their low cost, 
the moving systems are equipped with jewelled bearings and have hand- 
calibrated scales. 

While this line of A.C. Voltmeters was developed for use in the radio 
trade, there is a broad field of usefulness in the electrical industry gen- 
erally. Line voltage variation often causes trouble sometimes attributed 
to defects in electrical units, such as motors, pumps, household appli- 
ances, etc., that can only be run down by a knowledge of voltage condi- 
tions. Appliance salesmen, motor experts and all those who must have a 
check on voltage conditions, but whose work precludes their carrying a 
set of standard testing instruments all the time, have found such a meter 


as this indispensable 


When Alexander the Great found he could not untie the famous 
Gordian knot, he cut it with his sword. This old story and the proverb, 
“There is more than one way to cook a goose,” might well be inscribed 
on the walls of every engineer’s office. The good engineer is always a 


man who can find another way when the customary routes are closed. 
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Tag Portable Recording 


Thermometers 
(C. J. Tagliabue Mfg. Co.) 


Self-Contained Type 


HIS Tag Portable recording thermometer has been especially 
E poeme for use by automatic refrigerator manufacturers and 
other companies requiring a sturdy and accurate instrument which can 
readily be shifted from one location to another. The accompanying illus 
trations show its construction which, it will be noted, is quite different 
from that of other makes of self-contained recorders. Such instruments 
are usually enclosed in a perforated case, the sensitive bulb being located 


inside the case. This construction has been criticized because the mechan 





ism (especially the clockwork) is exposed to moist air and to any injut 
ious atmospheric conditions, and because it is impossible to get proper air 
circulation around the sensitive bulb when it is inside the case 

The Tag construction overcomes this by enclosing the inside mechan 
ism in a moisture-proof case and by locating the sensitive bulb flat against 
the back of the case. This location of the bulb also secures a more im 
mediate and more accurate response to temperature changes. A strong 
leather handle is furnished, and two substantial legs make a firm base for 
the instrument. 
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Above all it should be remembered that this Tag Recorder is of the 
mercury type, which is universally recognized as being the most accurate 
and rugged, especially for low temperature work. The construction of 
the instrument is identical to that used in Tag mercury instruments which 
have been adopted as standard by the leading oil refiners and other or- 
ganizations where accuracy and durability are prime requisites. 

Refrigerator manufacturers will particularly appreciate these facts as 
their use of this type of recorder for testing their own product naturally 
demands the best obtainable instrument. 

Ranges: 0 to 110°F. 

40 to+- 55 F. 


The value of a compass when one is out hiking in the wilderness is 
well shown in a recent incident which came near resulting in a tragedy. 
Albert S. Levenson, wealthy owner of a department store in Oakland, 
California, went to Richardson Springs, near Chico, Butte County, in 
the same state, where he sought rest and recreation as a relief from busi- 
ness cares. The quiet of the wilderness surrounding the resort was sooth- 
ing, and daily he wandered alone through the Sierra foothills nearby. 
But one day he lost his sense of direction, and though he continued to 
walk all the following night, he could not find his way out, in spite of 
the fact that the sound of distant music could be heard. Unaccustomed 
to a pathless wilderness, and without a compass to indicate direction, he 
eventually became lost and helpless. As he was without scientific training, 
he could not determine direction from the sun by day, nor from the stars 
by night. At last he found an abandoned miner's cabin, where he col- 
lapsed from hunger and thirst. On the fourth day of his exile a rescuer, 
led by his faithful dog, “Tip,” found the lost man unconscious on the 
floor of the cabin. When revived and brought back to civilization, his 
first remark was: “I'll never again go out into the wilderness without a 
compass. Every day I sell compasses to hikers and prospectors in my Oak- 
land store, and yet I did not have sufficient foresight to take one with me 
on my vacation. Ill know better next time.”—T ycos-Rochester. 


Many original tests which have a direct influence upon scientific prog- 
ress are sponsored by government departments and private enterprise 
thus contributing to the development of new scientific instruments. 
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Rockwell Hardness Tester 
Model 3-H 


(Wilson-Maeulen Company, Inc.) 


HE Model 3-H Rockwell Hardness Tester departs from all previous 
models in having a heavier dead weight and fewer magnifying 
levers for impressing the standard Rockwell loads. The original Rockwell 
Tester had only a 2-inch verticle gap capacity, and the machine was used 
originally for laboratory work and for a certain amount of work in the 





Fig. 1. Model 3-H Rockwell Hardne Tester with \ A 


shop, and was, in general, used as a semi-portable instrument. As ma 
chines were called for of greater vertical capacity the gap was increase¢ 
without other radical changes being made. It has developed that the ma 
jority of testers required now are for industrial use, and where tl 


le Ma 


chines are located in a single position, so that the semi-portable feature 1 
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no longer a probable advantage in most plants, except sometimes in the 
case of the smallest size of machine. Heavier weights and fewer levers 
were therefore adopted believing that there is no longer any objection to 
a large total weight for the machine, and believing also that being used 
in industrial plants under conditions of dirt and atmospheric corrosion, 
especially in hardening rooms, the reduction of the number of levers and 
bearing points makes for simplicity in cleaning operations when the ma- 
chines are cleaned from time to time. Absolutely no change is made in 
the standard loads applied by the tester and readings taken on “H” model 
machines check, therefore, with readings taken on any of the earlier 
models. 

The Vari-Rest provides means for supporting either tubular or bar 
stock or long flat sheets and many irregular shapes with a support, which, 











Fig. 2. Vari-Rest for use with smallest size tester. 


being clamped to the elevating screw, goes up and down by the operation 
merely of the single capstan wheel employed for bringing the work up 
against the penetrator and carrying it up until the minor load has been 
applied. Fig. 1 shows the manner of supporting broad pieces which rest 
upon the spot anvil and upon the two collars of the Vari-Rest, one of 
these collars being eccentric so that its top elevation can be adjusted to 
slide with friction along the tube on which they are mounted. The Vari- 
Rest is constructed to provide a great many different adjustments, as will 
be evidenced from viewing the illustration. 

Fig. 2 shows the Vari-Rest alone. This is designed for the smallest size 
tester. 


Accessories Division of American Radiator Company is moving its 
headquarters staff from Chicago to New York. On and after April 9th, 
1928, their address will be 40 West 40th Street, New York City, where 
executive direction will center for manufacture and sales of Airid Air 
Valves, Arco Packless Valves, Arco Regulators, Mercoid Controls and 
their complete line of Ideal heating accessories. 
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Tapley Brake Testing and 


Performance Meters 
(E. C. Cheswell) 


i. Tapley Brake Testing Meter is an instrument for city and state 
official use. It is rather a difficult problem to measure all the factors 
involved in connection with brake testing. The stopping distance varies 
as the square of the speed, and a very slight error in the speed makes 
of course, vital differences in the results. The brake testing meter is in 
dependent of the speed, being equally accurate at any speed above ten 
miles per hour. 

The need for brake testing is most apparent when tests are made in 
communities where no standard has been fixed. Pleasure cars have been 
found with practically no braking power at all, and the same has been 
found with buses carrying a number of people. In Massachusetts, where 


more has been done with brake testing than in any other state, some 





51% only of all the trucks could pass a lenient standard of safety. It is 
established that 50% of the deaths due to automobiles have been caused 
by faulty brakes. 

Experts seem to agree that there will be some 40% more motor ve 
hicles on the public highways in this country before the saturation point 
is reached. More attention must be paid to stopping vehicles, and the 
brake testing movement be well established before the greater number of 
cars add to the confusion. 

The Tapley Meter is not only fundamentally accurate, but it is the 
only instrument which holds the scale at the correct reading and thus 
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eliminates the error of the operator in catching the maximum reading 
before the scale or pointer returns to its original position. 

The Tapley Performance Meter shown in Fig. 2 gives the average car 
owner an opportunity of knowing something about the main features of 
the power equipment of his car so as to be able to get the maximum 
performance out of it. This instrument is also vital in keeping down the 
operating costs of trucks and buses. 

This instrument gives the output of the motor vehicle in terms of net 
pounds pull. To state the horse-power of a motor car really gives little 


Fig. 2. The Tapley 
Performance 
Meter. 


TELE. Bc? 
TT 
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intormation of value, what the owner gets out of his car as a whole is 
what is important. The horse power is obtained only when the car is 
operated at its maximum speed, whereas the pounds pull rating gives the 
output of the car at normal speeds, the maximum pounds pull output 
being approximately at the speed of 20 miles per hour. 

Rating motor vehicles in maximum net pounds pull output, is putting 
motor vehicles on the same standard in principle as when rating electric 
motors in maximum net horse power output, or electric generators in 


maximum net kilowatt output. 


“SUPER-INSTRUMENTS” FOR “SUPER-NEEDS” 


Philosophers tell us that the man satisfied with himself is going back- 
ward, and that a certain amount of “divine discontent” is required for 


progress. 
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New Hays Test Set 
“The Combustion Compass’”’ 


(The Hays Corporation) 


HE idea has been to offer a simpl and convenient case of instru 
ments for service men, combustion engineers, oil burner dealers and 


others interested in the quick determination of combustion efhiciency and 
the cause and location of boiler trouble 

This new Hays Test Set consists of flue gas analyzer, flue gas thermo 
gage and draft gage compactly arranged in an oak carrying case. When 
the door and top of the case are swung open the instruments are ready 
for use. The analyzer is the standard Hays Gas Analyzer, either singh 


chamber style for carbon dioxide only, or three-chamber styl 









ee ee 














bon dioxide, oxygen and carbon monoxide. A CO, test can be made with 
this instrument in thirty seconds and a complete determination in less 
than four minutes. The analyzer may be removed from the carrying case 
and hung on a nail driven in the wall if it is desired to make a draft test 
at one point and a flue gas analysis at another point. The draft gage, 
which is mounted on the inside of the door, is of the inclined tube type 
with a micrometer screw for levelling. The scale is movable for conven 
ience in setting the zero opposite the end of the oil column and a needle 
valve is provided to lock the oil in the oil well while the set is being 
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transported. The scale has a range of one-half inch water column but an 
auxiliary spirit level can be added to increase the range to one inch, the 
scale reading to be multiplied by two when the auxiliary level is em- 
ployed. The thermo-gage is a small portable indicating pyrometer with 
the necessary lead wire and special alloy thermo-couple. This instrument 
has a pointer which indicates the temperature at the tip of the thermo- 
couple. For flue gas a range 75° to 1200° Fahrenheit is recommended 
but a 75° to 2500°F. range can also be supplied if higher temperatures 
are to be measured. As an alternative for the thermo-gage a metal 
armored thermometer, range 100° to 950°F. can be supplied. 

The case measures only 6/2 x 11 x 17 inches high and can be slipped 
into an automobile or underneath the seat of a train. The total weight 
is less than 20 pounds. 

With this testing kit it is possible to make a complete check of the 
eficiency of combustion—flue gas analysis, draft at various points and 
temperature within furnace or of the waste gases. Service men are quick- 
ly able to adjust regulators, dampers, etc., so as to minimize “excess 
air,” maintain high CO,, reduce stack losses and clear up leaky settings, 
broken baffles, cracks, etc. Detailed operating instructions are furnished. 


Previous issues of Instruments contained the following articles: 
January: 
The Use of the Microscope in Industry. 
A Résumé of the Magnetic Methods Employed in Studying the Me 
chanical Properties of Matter. 
Sand Tests—What Do They Mean? 
Complete Gas Analysis by the Simultaneous Oxydation of Methane, 
Carbon Monoxide and Hydrogen. 
A Portable Photometer for Measuring Colored Light. 
February: 
Instrument Pioneers—Alessandro Volta (1745-1827). 
Comparison of the Various Methods of Testing the Hardness of 
Metals. 
Measuring to Four Parts in a Billion. 
Instruments for the Measurement of Electrical Insulation, Part I. 
The New Improved Type of Brady B.T.U. Indicator. 
The Measurement of Luster. 
March: 
Instrument Pioneers—Oliver Blackburn Shallenberger (1860-1898). 
Humidity Test Equipment. 
Instruments for the Measurement of Electrical Insulation, Part II. 
Determination of Specific Gravity, Surface Moisture and Voids in 
the fine Aggregate for Use in Concrete Mixtures. 
Electric Meter History. 
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The Stroborama 


(Musa-Hartzell-Ducasse, Inc.) 


Mos. engineers and physicists are familiar with instruments called 
“Stroboscopes,” which make moving mechanisms appear at a 
standstill; but until the advent of the “Stroborama,” these instruments 
were very limited in their uses because they lacked power of illumination 

Other stroboscopes are using flashes of light through a Neon Tube 
but their illumination and method of producing the light flashes do not 
approach the power and exactness of the Stroborama 

The Neon Lamp of the Stroborama produces an illumination of 1000 
candle power; the light is well diffused, to prevent shadows and to flood 
mechanisms of very large dimensions such as an entire automobile engine 
or an entire motor car. It is so strong that observations can be made in 
full day light. 

Current Control and Synchronization—To produce such a strong light 


the Stroborama must use a considerable amount of current and its oper 
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Fig. 1. Circuit Diagram of the 

















ation requires 1500 watts of an alternating current of either 110 or 220 


volts, 50 to 60 cycles, single phase. 


Obviously, it is impossible to produce fast intermittences of such a 
heavy current through a mechanical contact-breaker. 

In the Stroborama, a rotary contact-breaker (Fig. 1) Sy, constituting 
the synchronizer, produces intermittent discharges of a low capacity con 
denser, charged to a few hundred volts by a continuous current gener 
ator M2G, in the primary winding of a high frequency transformer, 
which raises the tension to produce a discharge of the current through 
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the Neon Tube, N. This discharge is the “priming Current” which con- 
trols the passage of the illuminating current. 

The illuminating current is prepared in the high tension transformer 
T. Alternating current is raised to the high voltage (15000 volts) re- 
quired for illuminating the Neon Tube; a rectifying tube changes the 
alternating current to direct in order to maintain constantly charged a 


powerful battery of condensers, C. 




















Fig. 2. The Stroborama, Type A, showing Cabinet with Neon Projector 


and the Independent Synchronizer. 


To discharge through the Neon Tube, N the current must jump 
through a spark gap, E, adjusted so that the resistance of the gap, added 
to the resistance of the Neon Tube, does not permit the condenser to 
discharge. 

When the priming current passes through the Neon Tube, it reduces 
the resistance of the system and the condenser discharges through the 
gap and through the tube, producing an intense light flash and one of 
such extremely short duration that parts of mechanism moving at a linear 








*. 
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speed or peripheral speed of 350 feet per second ap] 
distinct contours and without any distortion of form or 
By this simple arrangement, the Stroborama 
tions of an illuminating current of extremely high 
Independent Synchronization—An_ invaluabk 
borama is its independent synchronizer. This not onl 
and tedious labor of effecting connections with th 
served, but it makes it possible to show the mechanis! 
ing still but also with a continuous forward o1 
any desired speed. This often uncovers parasitic effect 
possible to detect. When an interesting portion of 
larly desirable to study, it can be rocked back a1 
menter may concentrate his observation on a s] 
motion, leaving his mind undisturbed by what 
other portions of the cycle 
Another value of this feature is that when different pa 
ism are moving at different speeds, they may be bi 
cessively at a moment’s notic 


Uses of the Stroborama 


With the Stroborama, the analytical ability of the 1 
or the physicist or the chemist are greatly enhanced 
enabled to look inside of motion, as well as the X-ray 
to see the organs inside of living bod 

The Stroborama is a practical research trul 
operation in less than two minutes, since it does not 1 
contact with or drive from the mechanism under obser 

In contrast with the method of stu 
Stroborama has the decided advantage of direct visu 
only the mechanisms retain their true sha 
but the mechanisms can be observed trom any 


mensions and ho parasitic eflort in remain hidden 


The applications of the Stroborama are number! 
to the study of all fast periodi motions 

‘Automotive Industries—Study of valv pri 
shaft distortion, lubrication, vibrations, gears and ti 
shafts and universal joints, suspension springs and sl 


flection of tires, resiliency of rubbet 

H ydraulics—Atomizers, injectors, spray no of int 
or Diesel engines. 

Study of nozzles and impellers in water turbin r P 

Naval Construction—Study of naval shapes in the F1 
pellers. 
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Aerodynamics—Study of streamlines, wing shapes, propellers in the 
wind tunnel or on the plane itself. 

General Mechanics—Vibrations, balancing of rotating parts, study of 
large rotors 

Machine Tools—Study of cutters, grinding wheels 

Rotary Printing Presses—Observation of the moving printed work, 
matching of color contours 

Diversified Uses—Sewing machines, flexible shafts, speed counters, gy- 
roscopes, moving picture machines,. ball and roller bearings, adjustment 





Fig. 3. View of a Valve, Spring 


nd Lifter, operated by a Cam 
evolving counterclockwise at 


(Note the excessive vibrations 
of the spring coils, although 


1e valve is at rest on its seat.) 














of clocks, study of sound waves in musical instruments and radio loud 

speakers 
With the Stroborama, research work in motion can reach further. It 
is a practical instrument for practical work and its cost of operation is 
y 


nothing mere than the cost of current consumed at the rate of 1!) 


kilowatts for each hour of operation. 
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Improved Motor Driven Tensile 
Strength Tester 


HIS tester, recently placed on the market and manufactured by the 
Amthor Testing Instrument Company, is constructed on the desk 
type. A one-sixth H.P. General Electric constant speed motor is mounted 


on its base and is connected directly to the speed reduction unit by a 
flexible coupling. This results in a compact, rugged instrument 
> 


\ It can be set up at any convenient place and after the connecting wire, 


which is supplied with the tester, is plugged in the light socket, it is 
ready for use. All belt drives and installation are eliminated 


A feature of the instrument is the sealed mercury to mercury contact 
switch through which the current is fed. The motor is started and 
stopped by operating this switch and during the operation of the tester 


ste 








when comparative readings for load and elasticity are desired, the test 


can be stopped instantly at any point. This switch also stops the motor 
automatically at the point of maximum travel 
This tester is built on the inclination balance type with the pendulum 
‘ having a maximum angular swing f 45 degrees. The pendulum swings 
in a set of precision ball bearings practically eliminating all friction and 
in this way making the tester extremely sensitive. 
“ The load is balanced by the inclination of the lever and is reflected 


directly to the quadrant scale. Springs and other mechanisms are en 
a tirely eliminated. 
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ed to the upper end of a guide tube which 


for near standard pulling speed through a chain and 

ket dr motor through the speed reduction unit. 
| init consists of a double set of worm gears running in heavy 
nstructed annular ball bearings. These run in an oil bath and require 
The operation of the tester is extremely simple and quick. After the 
irted, it runs throughout all of the tests. The sample is 
imps, the lever in front of the reduction unit is pressed 
lamp starts downward and the pendulum swings out 

juadrant scal 

The instant the sample breaks, the downward motion is stopped, the 
ndulum is held in position by a set of lock pawls engaging in a rack 
d the readings are had. To repeat the test, the pendulum is quickly 
tht back to zero by releasing the lock pawls and the guide tube is 
) to its starting position. Due to this quick handling, this tester 
Standard test weights under normal working conditions of the tester 
1 to mark each individual line. In this way the readings extend- 


r a distance of 18 inches, are absolutely accurate. 


Another feature of the instrument is that the specimen and the read- 


iys in the same line of vision. In this way the action of the 
imen under test can always be noted and elasticity readings under 
ous loads can be had 

ent is made with the best materials and by the highest 
ip. In appearance it is pleasing to the eye. The castings are 
panned with gold stripings. The other parts are brightly nickel 


This tester is especially adapted for thin metal sections, wire, paper 


in ke calibrated up to a maximum capacity of 500 pounds and if 


ed elongation scales and recorders can be supplied. 
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EXPERIMENTAL AND MODEL WORK OF ALL KINDS 


W. A. Schaerr, 356 Gold St., Brooklyn, N. Y. 


FORMERLY INSTRUMENT MAKER FOR ROCKEFELLER INSTITUTE 














te 


~~ 


t a April, 1928 INSTRUMENTS Pa 


The Hammer-Fennel Tacheometer 


Model 1927 


(Otto Fennel Sons) 


omen demand for a comparatively small, light instrument for stadia 
measurements, with which one can determine guickly horizontal 
distances, elevations and horizontal angles without complicated calcu 
‘ lations and tables, was met by the Hammer-Fennel Tacheometer, Mod 
YY’ el 1927. 

This instrument is similar in its outer form to a solidly built repeti 
tion-theodolite without the vertical circle. It has a telescope of special 
construction, which cannot be 
reversed (see Fig. tj 

In aiming it at the stadia 


in the left half of the field 
of view a diagram, whos 
lines shift themselves in tl 
horizontal direction with each 
vertical movement of the t 
scope. After setting the ze1 
curve on the zero mark of th 
pole on which one sights, one 
reads off two values where the 
diagram lines cut the divisions 
rf the pole. First the distanc 
number, which is multiplied by 
100 and second the elevation 


value, which is multiplied by 
20 and gives the difference in 
_ elevation between the point at 


the foot of the stadia pole and the instrument station, without the n« 





cessity of a further calculation, diagram or tabk 
1 1 1 1 
I ae: lustrat al impl tn vh n 
| ) 
the following results are obtained is 3 
LOO ] meters horizontal distas ind 
0.241 x 2( 4.8 eter liffteren 
é 
1 1 1 
In elevatiol Th levation lt now thn 
signs, if the line of sight rises above th 
1 ] r 1 
horizontal and the sign, if below Th 
a 


construction permits an inclination of 


1 1 


Y = The horizontal angles are read on the 
le small microscope, which is fastened beside 
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the ocular of the telescope, so that all the readings can be made with- 
out the observer changing his position. The divisions are made on 
solid silver, either in 1/6° in the sexagesimal system (360°) or in 
1/10° in the centesimal system (400°). Each full degree is numbered 
and one can estimate the minutes with ease. See Fig. 3, reading 
124° 35. 

The instrument is supplied with one level on 

the telescope and 2 levels on the vernier plate. 

A trough compass is attached on the side of the 

telescope bracket. The tripod-with the metal \ 
head and the mahogany carrying case with leather | | | I) 
strap are in keeping with the first class workman. \ 124 | 125 / 
ship of the instrument. % 

In many cases the time required for a reading a 
is one-half that required for making a reading Fig. 3 
with circle tacheometer. The accuracy obtained 
with this instrument lies within the limits required for topographical 
measurement, 

The Hammer-Fennel Tacheometer, Model 1927, has in comparison 
with the Model 1900, which was built until now, the big advantage, 
that its outer dimensions and therewith its weight has been consider- 
ably diminished. This reduction can best be seen from the fact that 
the case for the instrument has now only 50% of its former volume. 
Its dimensions are now 30x20x28 cm 

The telescope is furnished with an inner focussing lens and is totally 
water and dust proof. The focussing of objects at various distances be- 
ing accomplished by the movement of a lens along the optical axis by 
means of an improved mechanical system. 

This new instrument description is the same as that appearing in the 
February issue, except that the manufacturer sent the wrong cut for 


Fig. 2. 
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Left: Large 
Metallographi 
Equipment. Be 


low Cast Iron 
Specrmen mag 
nified 1500 
times 





Your 







\S OY \S 
WA SUD 





O have a thorough knowledge of your met 
t ntc } t x Y t 


only know the comy u know prox! 
ity, size,shape and distril those pi ind thet 
relation to each other 
s 
Here are some ol the reasons why the Baus ind | ib Large 


Metallographic Equipment 
you this information 


The fine adjustment carrie 
and is free from the effects 


The weight of the specimen rests on a sturdy stage and pillar 
which can be locked before the fine { ing is ur 


1 11 1 1 
¢ tr } me vil tior 
1D ( iDTa 


An ingenious device eliminates all t1 





in high magnifications and long photography 


ow, Even 
é posures there is no change in the 


’ ] _ 
> , aa] wt 5 At 
Write for detailed informati 


Bausch & Lomb Optical Co. 
St. Paul St., Rochester N. Y. 


‘ — 
OMBAD\ 


Established in 1853 
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Current Literature Review 


l Abstracts on instruments of interest to 


i) 


instrument readers 
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A Superheat Meter or Differential Thermometer for Airships. D. H. Strother 
and H. M. Eaton. T 359, T. P. B. of S. 


1 1 
. Ils I 

t I n val 

at t galvanometer had t 

ed t tr irgin of an airshiy 


{ t } | 1 mnortant nf nk n tk ‘ 7 gtr : trument I } B 

Daylighting in Multi-Storied Industrial Buildings. Andrew Vogel, A. J. Martin, 
W. C. Randell and Frank Benford. Trans. I.E.S. Feb. 1928, pp. 127-198 

na : . ee ; ai a ARE ee ee n ifdustrial buildings. 


f ¢} 


thods agree remarkably and demonstrate the reliability of model tests.—L. E. B 
A Simple Method of Finding the Sound Absorbing Power of Building Material. 


Gunnar Heimburger Phys. Rev. Feb. 1928, pp 275-282. 


lr hr ZB the t 


rt f of buildir 
I \ t ven for t I stings ficient f var building materials for a sound 
fr ! was 29 S.R.W 
Does Hardness Govern? E. Bremer. Foundry. Feb. 1, 1928, pp. 106-108 
Paper points out that Pe A f Brinell hardnes astat ther hardness qualities is compl 
tablish Brinell hardness test 20 tor of certain die-ea aeaehet Genk uae tar ae 
: plified in number £ ren} , ved it ‘ t lett ' ting infor tion on val 


Brinell test 4.A.G 
Testing of Materials. F. L. Atkir Gas World. Feb. 4, 1928, pp. 103-104 
Paper read before Midland Junior Gas Association 
Knowledge of exact strength of material F abeassines rns: a) i 
ceate; bending and foreis M.B.R 
Determination of Resistance of Refractories to Changes of Temperature. (Beit 
rag zur Bestimmung der Temperaturwechselempfendlichkeit feuerfeste 
Baustoffe.) W. Miehr, J. Kratzert and H. Immke. Tonindustue-Zeitung 
Jan. 11, 1928, pp. 56-60 and Jan. 14, 1928, pp. 77-78 
t of Didier 1 ry and Research Institute. Critical discussion of American water 
Ger ¢ f lif ¢ f ‘ Ay ' 1] , ¢ N Cartan teat 1 nchir } ng 
by ! ar and water Modification of tests for refractories of high silicon content 
Describes Sand Test Methods. (Translation of paper by Dr. A. Kessner, Tech 
pay 
nical University, Karlshuhe, Germany.) The Foundry. Feb. 15, 1928, pp 
144 


hall into ¢ ad with sae ed load or by d ; ME ee tandard height. St = 
r t hiliex nad r 1 } nad teet r ¢ fron +} ] with +} «} rr ti} P rn ibility 
easured by the t required to dr 2 of air through the specimen. Bonding strength 

1 by the length of specimen that can be pushed horizontally from the tube before it 


Dreaks A. A.G 
Testing and Care of Venturi Meters. II, Fred Emmar. Power Pl. Engg. April 
1, 1928 
General notes on s 
Venturi Planimetet 
Field Balancing Rotors at Operating Speeds. G. B. Karelitz. Power. Feb. 14, 
1928, pp. 286-289 
First article published in Feb. 7th ie _ Fae ee te waz nt 


thod for determining the 1 


f Venturi met l 


Electrical Units and Measurement—the Ampere. H. M. Phillips. So. Power 
Ji. April 1928, pp. 48-51 
I the rate of flow. The basic unit of current. Alternatir irrent measurement. D.C 
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Brinell Testing 
Machines 


Hand and Power Operated 
OWS? 
Brinell Microscopes, Micrometers 
and Depth Gauges to measure ball 


test indentations. 


Pittsburgh Instrument 
& Machine Co. 


1026 Reedsdale St. Pittsburgh, Pa. 


Manufac turers of 
BRINELL MACHINES, SHEET 
METAL TESTERS, SURVEYING 

INSTRUMENTS and SPECIAL 
APPLIANCES 




















Panabile | 








Meters 


\ t t A 


HOYT PORTABLI 


Hoyt Electrical Instrument Works 
857 Boylston Street, Boston, Mass. 








Portland Meters and Counters 


For Rugged Heavy Duty 
Measuring and Counting 


Remarkable Accuracy and Endurance 


ADDE & COMPANY, Portland, Maine 














“FENNEL” 
LEVELS, TRANSITS & TACHEOMETERS 
are Surveying Instruments of highest Precision 
Write for Catalogues to 


OTTO FENNEL SONS, 


Kassel, 85, Germany 
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The Power Plant Log is oe to Every Operating Engineer. L. A. Cole. 
So. Power Jl. April 1928, pp. 52-54. 
Forms for making out reports are given 


Tests in Locating Faults of Trostwent, II, John D. Gat. Heat Treating & 
Forging. March + 928, pp. 274-276. 
Temperatures in quenching iniform immersion. Steel not suitable for hardening and the 
pplication of carburization t« Ne r checking pyrometers.—D. L. M 
Tests in Machining M: ang: anese Steel. ys S. Martin. Heat Treating & Forg- 
ing, Pp 282 and 296. 











A high spx l st en found eff in machining a material hitherto practically 
inable Met! | I escribed DI M 
Convenient Movable X-Ray eeleotene. A. St. John. Heat Treating & Forg- 
ing, pp. 292 

Castings, is ind metal may t xamined- where located. Lead enclosed tube is used making 
lead-lined 1 I D. | M 
Testing of Steels by Cesendion. (L’essai de corrosion des aciers.) Genie Civil. 

Jan. 28, 1928, pp. 90-92. 


un- 








Cort n tests ful for observing manner in which forging or we has been executed; 
photography of parts broken in serv reveals ” Paper show 10w micro-photography 
1 connection with corr n tests to bring out presence of impurities in metal.—O. W. E 


is us } if 
The Test-Plate. — dees "Minds Dotician & Scientific Instrument Maker. 
March 9, 192 PP. 41- 44, _March 16, 1928, pp. 59-62. 
A Method of Testing Optical y Interference Phenomena of Light.—R.R 
Balancing any Parts ‘ee a New Method. C. O. Herb. , Machinery. Feb. 
192 » pp 466-469. 








Description of Olsen-Lundgren process in which amount nd angular locations of unbalanc« 
part are determined without rotating work at critical speed. Crankshafts of all passenger cars 
I 1 st ally 1 dy bef led into engines. Advantages derived fro 
b g. Determin static and dynamic y Machine construction. Procedure in bal- 
wncing part Mi sures pressure of centrifug yrce caused at each bearing support by unbalance 
re 


The Wear of Cast Iron. Bull No 19. Brit. C. I. Res. Ass. Jan. 1928, pp. 9-13. 


Review of exper ital work covering automobile pistons and cylinders, brake blocks, 
locomotive vale os mace hardenir A. L.N 


Methods of Tenties Calcium Garhide, Foundry Trade Jl. March 8, 1928, 
163-164 
Importanc f quality standard Standardiz d methods. Gravimetric method preferred. Con- 
version data. Volumetric = ng. Speed of determination favors volumetric testing. Apparatus for 
large scale testing.—C. W 
Wind-Pressure Tests Made on a Model Building. E. R. Dawley. Engg 
News Rec. March 29, 1928, pp. 508-510. 
Results indicate older formulas are too high. Framework may offer greater resistance than 
vel Effect of open windows.—J. H 
Late Developments in Electric Method of Locating Depth of Water Intrusion 
in Oil Wells. J. H. Tinkham. Oil Age. March 1928, pp. 27-28. 
The method described in this article is based upon the principle of measurement of the electrical 
tential difference between two dissimilar metals while being moved through an electrolyte vary 


ion and in chemical characteristic age used. Water entry point recorded 








if in concentrat 
The Measurement of Choise Coil Sadeietaice. ( A. Wright and F. T. Bowditch. 
Proc Inst. Radio Engrs. March 1928, pp. 373-384. 


The investigation described in this paper has emphasized the facts that 

1) The inductance of the choke coil depends upon the degree to which its core is magnetically 
saturated because of the direct current flowing through its winding 

2) With a given direct current flowing through its winding, the inductance varies to a marked 


extent with the magnitude of the alternating current flowing through the winding. Methods of 


measurement which do not take into account or measure the magnitude of the alternating current 
are, therefore, nreliable 
3) The inductance for given conditions may be determined from the saturation curve of the coil 


Three modifications of the ammeter-voltmeter method of measuring inductance are presented 





New Methods in Photomicrography. Francis F. Lucas. Heat Treating & 
Forging. March 1928, pp. 277-281. 

Paper presented at joint meeting of American Society of Mechanical Engineers and Optical 
Society of America. Description of apparatus in the Bell Telephone Laboratories. The Ultra- 
violet microscope. High power metallography in the study of structures in hardened steel 
D. L.M 
Methods for Determining Moisture in Aggregates. Concrete Highways & Pub- 

lic Improvements. March 1928, pp. 50. 

Methods for determining moisture in aggregates are given 

Characteristics of Greases and Methods of Testing. Lubrication. Feb. 1928, 
pp. 17-18. 


Hardness. Method of testing grease for hardness. Melting point. Consistency. Color. Odor 
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Leste New Universal Binocular 
Stereo Microscope ““‘UBM” 
For Precision Examination and Control in Industrial Shops 
l hods, 1 | 
UBM 
eters 
1201 ) 
1 dia r) 
rver's s 
y of different me- 
ct is seen in the 
With the Lt NZ BINOCULAR STEREO MICROSCOPES ‘‘UBM,’’ the Time of 
Control Work IS REDUCED BY MORE THAN 50 and the EFFICIENCY IN- 
CREASED BY AT LEAST 100 
Write for Pamphlet (II) 1102 
E. LEITZ, INC. 60 East Tenth Street, New York, N. Y. 
AGENTS: Pacific Coast States: Spindler & Sauppe, Offices at San Francisco and 1 
Angeles, Calif. Canada: The J. F artz ( Ltd 1, ronto 2, Canada. Philippine Island 
Botica de Santa Cruz, Manila, P. I. Cuba: Antiga & Co., Havana, Cuba 
When in need of 
WANTED CONTROLS, 
THERMOSTATS, 
Several territories are ELECTRIC 
open for energetic repre HEATING UNITS 
P , 
sentatives to handle our na 
osetgpoein rai OIL PRE-HEATERS, 
tionally known and adver 
tised portable “PYRO” Py PLATTENS, 
. Sto ye 1 cre Or VD 
rometers. Active salesmen Storage and circulation type 
: electric water heaters for homes 
calling on industrial plants and industry. Special electric 
‘ea , heat applications for perform 
0 every description can ance to the entire satisfaction of 
have good income even as a the user -- - 
. ‘ M ~ 7 
side line. State experience Write Us! 
THE AUTOMATIC 
Pyrometer Instrument Co. ELECTRIC HEATER CO. 
1505 Race St., PHILADELPHIA, PA. 
74 Reade Street ? ; 
Over 50,000 installations in the United 
New York, City States and foreign countries will vouch 
for the quality of our products 
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The Calculograph. H. C. Dilsizian. Electrical Communication. Jan. 1928, 


Ip. 158-160 
1g ge ee 


Accuracy in Large Machine Tools. T. K. Smyth and W. C. Wais. Amer 


Mach. March 29, 1928, pp. 527-530 
( tant ter ratul f tained I tand gages al kept. A | I g 
M Al rge machine tools. All cylindrical work { | by grinding. —H. $ 
improving Gagine Performance. H. M. Jacklin. Jl. S.A. E. March 1928, pp 
337-344 
R t f thr ‘ fs. tigations looking to th Dr ment of internal-combustior 


Continention of the 1922 ‘Renedt on baie Kinhes Tests. Jl. $8. A. E. March 
1928, pp. 365-376 


Discus tS. von Ammon’s paper published in the Nov. 1927 issue of Jl. S. A. I 
Recent Applications of X-Rays. V. E. Pullin. Jl. Scient. Instr. Feb. 1928, 
pp. 41-47 
O f rk of t Radiol 1 R h Laboratory at Wool h, England.—M. B. R 
Semaen Cosa Arch Dam Experiments. F. A. Noetzli. Can. Eng. Marcl 
27, 1928, pp. 395-397. 
First series of tests on experimental at m undertaken for scientific pury by ¢ 
1 by Engineering Foundation of New York. Mu 
W ithst f 1 st i. i 


An Electrical oe Device for Boreholes. A Gradenwitz. Engg. Min. J] 

Mar rch 192 PP y41. 
Pr I t 

An nerd F ast Method for the Detes rmination - anon 3 in Metals, Especially 
Oxygen in Steel. (Ein verbessertes Schnellverfahren zur Bestimmung det 
Gase in Metallen, se ndere des Sauerstoffs im Stahl.) W. Hessen- 
bruch und P. Oberhoffe: Ber. 54 Chemikerausschusses. March 1928, 
pp 583-603 





was detei Comparison of the different hot extraction methods 
The Fundamental Principles and the Field of Use of Distance Measurements. 
(Grundzuege und Anwendungsgebiete der Fernmessungen.) Karl Gross 
St. u E. March 8, 1928, pp. 297-306 


Centraliz 

The Workability of Steels Used in mgr ponies Construction. (Die Bearbeit- 
barkeit der Konstrukbonsstaehle im Automobilbau.) G. Schlesinger. St 
E. March 4 1928, pp. 307-312, March 15, 1928, pp. 338-345, 


Compat nvestigation to include open-hearth steels. Influence of 


A Naw Technical Color Measuring Apparatus. (Ein neuer technischer Farbmess- 
apparat.) Freda Herzfeld-Hoffman. Zs. Instrument. March 1928, pp 
105-108 

A new instrument based on the Koenig-Martens Method was developed by Schmidt & H 
rit ] 

Accuracy Investigations on a Geodetic Double Image Distance Measuring In- 
strument. (Genauigkeitsuntersuchungen an einem geodaetischen Doppel- 
bild-Entfernungsmesser.) Karl Luedemann. Zs. Instrument. March 1928, 
P P LO? 1 13. 

Meas th carried out. Bibliography al : 

The New Wild diva Theodolit. “(Der reue “sre se Theodolit Wild.) P. 
Werkm. leister Zs. Instrument March 1928, Pp. 114-116. 

A new TI built by H. Wild of Heer Switz Jescribed and illustrated 

Information c on ‘ae Development of Sieistiaiieabene for Short Lengths. (Beitrag 
zur Entwicklung von Dehnungsmessern kleiner Messlaenge.) Kurt 
Boettcher. Zs. Instrument. March 1928, pp. 116- 125. 

| engths. Demands 


Review of the known extensometers for short | ed on extensometers. Physi- 


un 
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Acid Bath Controls Bending Tester for Boards 
Circular 39-G-5-128 of I . ) 
rup Company, 4901 Stent A M 
delphia, Pa., illustrates their Aut 


trol for Mercerizing bat 
Automatic Steam Operated Control 
liat Mi 18 T 








( fo. ¢ Brake Testing Meter 
St i N. Y i 
leaflet announcing a 1 
control. A larg 
almost full siz M 
Aircraft Recorder Calipers 
A recent leaflet of R. W. | 
136 Liberty S N Y N. ¥ 
manent record 
{ ti Hasl R 

£ ¢} nefrur ¢ +} { 

the instru t Calculating Machines 


leafler 


Automatic Blast Furnace Temperature 





Controls 
Leeds and Northr ( I 49 S 
Ave., Philadelphia, Pa., illustrate t f Chromalox Bulletin 
their control for blast I t t M 
in Circular F P-] 7 


Automatic Temperature Control 
The Brown Instrument (¢ pat \ 


Roberts Aves., Philadelphia, P Calculator 
issued the second 101 t tl (at f 7 
No. 87, entitled ‘‘Br 


peratur Control Instrun 
B.T.U. Indicator Calorimeter 
The Brady B.T.l Indicator | t 








ed by the Phy 1 Lat t k 
Gas In ( 
v ve., Philadel I t 
Baro-Vacuummeter Coal Meter 
The application of the Baro-\V ‘toa ‘ 
described in a recent leaflet N Wa-N 
of Bopp & Reuther, G.m.b.H. Mar N St 
Waldhof, Germany. This is print Dial Indicators 
man } } 
Beating Tester 
y Tester that Interests Y Fed I t 
of booklet 190 issued by the | 4 Draft Gauges 
Mills, Inc., 72 Duane St N Y N } 
Y. It describes an apparatus for test I < 
fineness of paper fibr f t 
Bench Lathes fact t 
Precision Bench Lathes are taker Electric Measuring Instruments 
recent direct mailir ft St I I t p j | 


t ma i 
Company, Waltham, M 








; 
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Y., describes the instruments manufactured Paper Mills, Inc., 72 Duane St., New York 
by this pany for direct current: Millivolt N Y The various instruments used for 
eters, Voltmeters, Milliammeters, Ammeters ¥ paper are shov 
1 Ohmmet Paper Testing Machinery 
( For 


A recent leaflet of Arthur H Thomas Com- i ; 72 Duane Sy New 'Y tty N. 2... Ge 

pany, West Washington Square, Philadelphia, scribes in detail the various paper testing 

Pa., takes up the Kelley Electrometr Ti- machinery sold by them 

tration Apparatu Pyro Pyrometers 
Experimenter A recent leaflet of the 

The March issu th rit is le St 





by Th General Rad Co., Cambridge, f ft testimonials n 
Mass., contains the followir rticle Fac- I of Py ro Radiation ies neters 
Concerning the Use of the Type UX Motor Vehicle Recorder 
250 Power Amplifier Tube; and New Gen: A recent leaflet of R. W. Cramer & C 
ral Radio Apparatus 136 Liberty S J r ' oa 
Firth Hardometer points out the importance of controlling 
sulletin No hos. Firth I I hicle of yy me 








testing machine Regulator 
Ges Service Journal t lirect mailing of the Minneapolis- 
The February Gas Service Journal published Hi ll Begulator Co., Wabash, Ind., 
by the Pittsbi Equitable Meter Co., 4 8 e* first of a new series of advertise- 
I ng Ave., Pittsburgh, Pa., contains 1 by this comy 
the f fT wing articles: Gas as a Domest Rubber Testing Machinery 
( king Fuel; Growth of Gas Heating; Car- ( N 301, of H Schniewind, 
bon Monoxid ind Bad _ Ventilatior A 77 Du, ne St., New York, N. Y.. illustrates 
Growing Indu 3a t ad jieactibne tik” Geet Satie is 


Ciolione and es ‘Meter 7 Sin j ead een 
C. Ct 1, Melrose Highlands, 77, Catalogue No. 124 of Otto Fennel Sons 
] 











} ] flor , } } 1 " 1 1 
Mass., has iss , fet On the adON Kassel 85, Germany, illustrates th evel 
strument, which gives the driver of a I cd denen aenetartaved te then The 
knowl ige of the conditior inder Se os ee eae” aa 
i Universal Measuring Microscope 
he Carl Zeiss Universal } surif 
Hydrogen Ton "Outhe rh ot “algae tag ica , 
8g 4.2% °99 1 } en ae I s e ti of a r yf 
1 ' C — West Washingtor . Pl * George Scherr Co., 142 I w 
lelphia, Pa... illustrat eve Hiden York, N.Y. This bulletir 
Ion Outfit a ahs = sea ite ah ee! 
“ ment ] the measur S 
Micromanometer f= screw thread incl } rrect pitch ‘ 
A } manometer desigr G.N j ter ») th } lavir it 
1 leaflet is R Mueller f all Kinds of ies, templets, for 
lit-Ges } Germ , t t Th bjects covered ar 
rk t is print G id M f scr threads; Knife edg 
es tl l ) t tr meth I nat of all ws; General 
t I t | : ng by 


Inc., 485 Fifth Voltmeters 
| Weston 





Microscopes s showr leaflet issued by th estor 
Spencer Bir ilar Dissecting Méicr Des Electrical Instrument Corp., Waverly Park, 
ur llustrated i described in Bulletin Newark, N. J 
M-19 of the Spen ens Co., ’ v7 
St : B iffal ), N Y Paes 
Paper Keners by th 
Sch r Standard Paper Testers are illus- Buffal 
trate i in a leaflet issued by the Foreign ot 








Water Meters, built 
Co., 2917 Main St., 
hown in a recent leaflet 
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i Information Section 


Correspondence from instrument users and others 
pertaining to or relative to instruments 


LSI La] ]SES]ansnh EL _ | S]6nh ||. Sa) 


HIS section invites correspondence from instrument users and others rela- 
tive to questions pertaining to instruments. If our own editorial staff should 
feel that any question submitted cannot be readily answered, we will obtain the 


11 + 


necessary information from some of our collaborators. Thus the greatest ex 
perts are at the disposal of our readers in assisting them in the solution of their 
instrument problems 


Names and addresses of manufacturers of instruments will be furnished on 
special request. Inquiries pertaining to sources of supply should be addressed in 
writing to our Information Section. Such inquiries will be answered promptly 
by mail. 

Inquiries regarding instrument problems will be answered by publication in 
this special “Information Section” of INSTRUMENTS. We feel that other 
besides the inquirers may be interested in the same or similar problems, and in 
this way all of our readers will obtain the benefit of the information furnished 

: ; 

No.1. We are at the present time looking for an instrument for 
detecting noises in ball bearings. We are wondering if you have any 
information in your files about concerns which make instruments, 
which could be used on a production basis, for detecting noises: in 


bearings?—V. W. F. 


No.2. Can you put us into communication with the manufactur 
ers of the Howard-Dolman Depth Measurement Instrument?—E. F. H 


No. 9. Kindly furnish me with reference for an electrical instrument 
for detecting water leaks.—-L. L. T. 


No. 13. We would be pleased to have you notify us where we can 
obtain jewels for indicating meters, F. 


No. 14. Who is a maker of an indicating or recording instrument 


for chlorine gas mixture with N,, O, and possibly some H,O? The 


chlorine content varies from 0—50%.—T. C. W. 

No. 15. We are looking for a device to indicate and possibly record 
low pressure differences. The values range from zero to 25 millimeters 
of water and we desire to read the pressures to one tenth millimeter 


fairly accurately.—A. A. G. 


No. 16. Could you send us the names of dealers who handle ap 
paratus for measuring linear expansion, particularly the linear expansion 


of thin metal foils?—D. H. H. 
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i Readers’ Comments i 
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| 1 a visit f1 Mr. (¢ S. Hoyt, of Grove City College. I 
NSTRUMENTS, but found that he already knew of it, and I know 
hat he told me about your recent article on sand 


| ys it t best thir f the kind he has seen, and it was instrumental 


) 


h a very difhcult pre 
E. H. McCLe.ianp, Technology Librarian 


Comment 1 Instruments for the Measurement of Electrical Insulation 
(7 uppeared in February and March issues.) 

to your letter of February 20th reques iments on Mr. Wat- 
titled rement of Electrical Insulation” 

elayed. However, we are pleased to su ares them at this time and trust 


tinge n 
ting ,co 








letters in the margin of the copy, which we are 














VV r 
( O ents are as follows: 
i 3, F 141: High resistance voltmeter method is not listed, although 
et 1 is mentioned later on and the formule given by means of 
i ¢ lated 
H sta ilva eter method is sometimes referred to as Direct De 
Method—Using High Sensitivity Galvanometer. This is essentially a lab 
1 and requires expert manipulation 
Pa iph 4, Page 141 It appears to us that cable factories are rather apt 
t lirect deflection method—using high sensitivity galvanometer. They 
icilities uilabli d insulation resistances on short lengths of cables 
hi h eral thousa d I egohms 
P ph 2, Page 142 Direct reading ohmmeters for the measurement of 
| st e are now made with ranges up to 10,000 megohms 
\ nal ntage f the ohmmeter type of instrument 1s, that its indi- 
re independent rdinary variations in the test voltage applied 
P raph 1, Page 144 We have heard engineers say the same thing and 
eve it is conclusively proven that insulation resistance tests give worth- 
ati even if the test voltage is far below the voltage at which the 
perates 
P raph 3 144 If information regarding insulation resistance is to 
! inter 1, we believe there is no question that it must be done by 
results of periodic tests 
iph 7, Page 144: Insulation resistance may vary slightly _ test volt- 
However do not believe it is necessary to use a test voltage as high or 
t the Itage at which the apparatus is designed to operate. 110 and 
2 pparatus is commonly tested with “Megger” instruments operating at 
Its. However, in common practice only 500 or 1000 volts are applied to 
es operating at 660 or 13,200 volts 
eems ither general concensus of opinion that high voltage test should 
‘ pir lt paratus in service, even though the test voltage may be only 
r three times the perating voltage 
aragraph 8, Page 144: We believe it is quite generally agreed that a high 
e tes damage i esnpigg me although its application may not be of suf- 
ent length of time to cause a break-down. If a high voltage test is to be ap- 
( should certainly be preceded by an insulation resistance test to ascertain 
the insulation is of such resistance as to appear likely to withstand the high 
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An insulation resistan¢ a be made after the high voltage LJ 
plied to determine if the been weakened at any point This is like 
ey 1 : 9 ae ee ' 

locking the stable door e 1s stolen, so that while high voltage 





tests should unquestions new apparatus, we doubt whether su 


tests are advisable on app: 
Paragraphs 3, 4, 5, Page 145: We fully agree that these paragraphs su | 
tt 


he entire matter very adequately 


Very 


wr : 
hict is been in service for some time 


JAMES G. BippL! 


Comments on Why Not Build Aircraft Instruments 
(This article is in this issue.) 


I wish to thank you for your letter of March 12th, enclosing a copy of the 
article by Mr. Bradley Jones, which is to appear in the April issu 
magazine 

While the need for aircraft instruments i 
Mr. Jones gives quite an erroneous impressi 
1 a 1 
tne readet wit! 
craft instruments 





1 the tl ight that there e now ery few manutacturer of al 


The facts do not bear out Mr. Jone posit He makes specif reference 
nine different instruments. I believe you will be interested to know the manufa 
turing situation in regard to each of these Referring to them in the order in whi 
they appear in Mr. Jones’ article, Oil Pressure Gauges for aircraft are now beir 
manufactured and sold by five different companies. Several other companies 1 
ufacture these gauges, but are not actively selling the aircraft market now, as it 
already overcrowded 

Compass. Three companies are inufacturing new airplane compass¢ 

ne is rebuilding war surplus compasses | commercial us¢ 

Air Speed Indicators are bh manufactured by three instrument make 

Tachometers are made and sold by five panies, all of which ar ict 

Thermometers are manufactured by five tive orga! Ol 





Altimeters are made and sold by th 


The Turn Indicator is manufactured only by this company but as it ( ere 





by basic patents (Sperry), under which we h 1 an exclusive license, it can 
be manufactured by others than ourselve 

Inclinometers are manufacture 1 by six lifferent Ompanies 

The Induction Compass is proprietary with tl pany and car t he 
ufactured by others without tring1 patent 


Referring to the instruments which art t mentioned by Mr. Jones, clocks fi 
airplane use are manufactured and sold by many different companies 

Fuel Pressure Gauges are manufactured 1 by the same companies whi 
make Oil Pressure Gauges 

Climb Indicators, Air Distance Ri rf and Speed and Drift Meters are all 
proprietary with this company, ea these instruments being made on an ex 
clusive license basis under Sperry patents 

As indicated by Mr. Jones, the total airplane 
last year was about 2500. With the exception of 
tion Compass, all the instruments mentioned by Mr. Jones are now mi 
by from four to six companies, giving an average of about 500 instruments as ar 


yroduction this country for 


he Turn Indicator and Induc- 


om; 


factured 





annual production per compan hardly an inviting situation for instrument mar 
ufacturing companies whose plants are equipped for the production of several 
thousand units per day 

As Mr Jones is interested in the procurement of instruments, his desire to have 
still more manufacturers in this limited field is understandable. It is hardly fair 
to your readers, however, to give them the erroneous impression which will ir 
evitably be created by his article 

Very tr ily yours, 
CHartes H. Corvin, General Manager 


Pioneer Instrument Company 
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| Printed copies may be obtained at the cost of 10 cents by addressing 


the Commissioner of Patents, 














Sa =I) =CI6 
CALCULATING INSTRUMENT. J 
} 1 } 


k Williamsburg P 
MATHEMATICAL INSTRUMENT. |] 
} ' Row W illiamsbur \ Pat 


N f ¢ 
THERMOSTATIC REGULATING DEVICI 
FOR HEAT PRODUCING APPA 
ot Axel O Id Appelberg, Stocl 
holt ler Aktiel 
Birk R f t Pat. N 
rIMING DEVICE. G . a 
a West I tr ( 
i At 49 
AUTOMATIC WE IGHING pr bobener nial 
Rudolf Jokscl \ A , 


No. 1,661 
METHOD AND APPARATUS FOR St T- 


TING THERMOSTATS. David N 
Crosthwait, Jr, Marst 
signor t ( A | . ( Pat N 


THI RMOST ATIC CONTROL I ING MI « Hi 


ANISM. C} B Sawy Cle 
j () ane @ Tl Br 
( Pat. N 
THE RMOST ATIC ¢ -ONTROI L ING MEC H. 
ANISM. Ch I Sawyer, ( 
I O} rt Phe Brush | 


Pat. N 


ratories Cx 1 
FHERMOSTATIC CONT ROI DI VICE. 
Fred W 


Grur I ( \ O} 


signor t The Brush Laborator ( 
Pat N 48 
THERMOSTATIC CONTROLLING DI 
VICE. Cr B. Sawyer, Cl land 
Ov nor ¢t Th Brush I 
eile Pat. N 1.66 49 
PAPER-TESTING MACHINE. ( r R 
Taylor, Washington, D. ( rt 
i P M Ir I N 
SCALE. Jar W. Br Binghamton, N 
1) Pe) ( I N 


DISTANCE RESPONSIVE CONTROLLER 
homas H [ kl 


Phillips, Jr., Brooklyn, N 
Y., assignor to The Sperry Gyt 
Co. Pat. No. 1,661,677 
HARDNESS TESTING DEVICE. Do: 
C. Davis, Williamsville, N. Y. Pat 


No. 1,661,718 
GAL vo FOR ane Kirk Br 
P N tN 1 40 ) 


GAUGING DEVICE, Reinhold Kr 


Phi Pa. Pat N f Ae 
ELECTRIC REGULATOR. Hugh M. Stoll 

Mountain Lake, N. J I Edmund R 

Morton, New York, N. Y 

to Western Electr Cor ny. P N 


ELECTRIC REGULATOR. Hug! 
Mountain Lake, N. J., and Edmund R 
Morton, New York, N. Y gt 
to Western Elect Company. Pat. N 
1,662,084 

WEIR DIFFERENTIAL GAUGE. Cla: 

° Ta } Mvt ' Lital P ¢ N 


Washington, D. C. 


Review of Recent Patents 1 
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ELECTRIC REGULATOR. Edn 
Morton, New York, N. Y., assignor 
Western Electric ( Pat. Ne 1,662 





AUTOMATIC AND REMOTE HUMID. 
ITY CONTROL. Frederick W. Rubir 
I Harry E. Rubin, Indianapolis, Ir 
Pat. No. 1,662 

OPTICAL INSTRU ME NT. John Charles 
Sabel, Rochest Y ssignor t 
Bausch ?*Lomb ee 1 Co. Pat. Ne 

VIBRATION INDICATING MEANS. John 
P. Ball, Ch g Ill. Pat. Ne 1,662, 


MEASURING MACHINE. Albert Kings 
bul Greenwieh Conn issignor t 


KGacihury Machine Works. Pat: N 


ELECTRIC SPEEDOMETER. Howard | 
Murray, New York, N. Y. Pat. N 


AF 


AUTOMATIC VOLTAG Fas GULATOR 
re — A. Tegeler seph, Mo 
Pat 1,66 444 

INDIC ATOR. Ni Il Chandler McCona 

yr Pa Pat t Nx ee 662 46 5 

MI ANS FOR TESTING FILTE RS. Charles 
W. McKir Flint, Mich., assignor t 
A. CC, oe a "Pl ( Pat. No. 1,662 


THERMOS rTATIC CONTROL DEVICt 
lame ( W json, East Pittsburg! 

I signor t Westinghouse Electr 

1 Manufacturing ¢ Pat. N« 1,662 
ELECTRICAL ME : RING INSTRU- 
MENT. Argy Rutter, East Pitts 
burgh Pa.. ssigme Westinghous 
Electric & Mfg. ( Pat t. No. 1,662,835 
LIQUID LEVEL INDICATOR. George ] 
Daubaugl Ir Chicag Ill., assigr 


to Champion Mfg. (¢ Pat. N 1,6¢ 


MEASURING INSTRUM! NT. Calvin | 


Christopher, Canton, N. C. Pat. Ni 
AIR GAUGE. Adelbert E. Bronson, Cleve 
1, Ohi issignor to The Dill Mar 


ifacturing ( Pat. N 1,663,540 
THERMOSTAT. Georges Gaston Royer, 
Paris, France. Pat. No. 1,663,566 
ELECTRICALLY - CONTROLLED MEAS.- 

URING DEVICE. Georges Gourdon, 
Malakoff, France. Pat. No. 1,663,590 
MEASURING APPARATUS. Oscar \V 
Holmquist, St. James, Minn. Pat. N 
1 663.598 
INDIC ATING DEVICE FOR INTERNAL- 
COMBUSTION ENGINES. _ Stephen 
Jencick, Chagrin Falls, Ohio. Pat. No 
ELECTRICAL MEASURING _ INSTRU- 
MENT. John H. Miller, Oak Park, 
Ill., assignor to Jewell Electrical Instru 


ment Ce Pat Nx 1,663,768 
CHART - RECORDING ME TER. Franz 

Maurer, Zug, Cantor f Zug. Switzer 

land, assignor to the Firm Landis & 


Gyr. Pat. N 1,663,807 
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THE pdt ATIC CONTROL FOR GEN 
ATORS. Claren Ringwald ( 


cago, Ill., assignor of hal 
H Caine, Chicago, Ill. Pat. N 
164,089 

[HERMOSTATIC SWITCH. Carl J. } 
Mansfield, Ohio, a to West 
he US ae tric & Mic ( p N 
1,6 2 

MAXIMU |M- DE MAND METER. 
Warrington Chubb, Edgew Pp 
Pa., assignor to’ Westinghous : 
¢ Mfg. ( Pat. N 1,664,24 


MENTS Pa 


MOTOR REGULATOR F. § 
i M * 
( t N 
RELAY OPERATION INDICATOR 
H Ps i t } 
\\ } 
Mt ( I N 
THERMOSTATIC CUT-OFF. A stock 
Sr M t 


ENGLISH PATENTS 


SLIDING CALLIPER GAUGES. M 
Borel, Pontarlier Frat Pat 


CALLIPER GAUGES. M. A. | 
tarlier, Fran Pat. N 282,709 


CONTROL RE L AYS FOR S TEAM BOI! 
ERS. Siemens-Schuckert-Werk 4 
| os PW 


Siemiens wk. Bevin, C rmany. | 


739 


ROENTGEN RAY STEREOSCOPIC AP 
PARATUS. F. Bornhadt, B I 


He n, Germany. Pat. N 28 
SPEEDOME TERS. British Thon H 
( _Lt d., London, England Pat 
¥6 
ELECTRIC CLOCKS. R I ( 
“ranc Pat N £52,8 
SPEEDOMETERS; COUNTING REVOLI 
TIONS. L. A. Werner, Neuilly 
Sein Fran Pat N 5 
LIQUID METERS. F. Thorp and Park 
& Cowan, Ltd., London, Eng] 
No 382.855 
THERMOSTATS. N. H. Freen I 


England. Pat. N 182,864 
SOUND REC SORDING <a REPRODUC 
ING — ARATL A a. | 
Essex, England. Pat +m 28 Oe 
WEIGHING pend ATUS. W H 

Berkeley, Calif. Pat. N 82,9 


WEIGHING peo g S. Day & M 
ward, Ltd., K h, B 
ham, England eet. 'N 

SLIDE-RULES. Eyre © Sy 


jon, England. Pat. No 
eo INDICATORS FOR ROP! S 
S. Smith, Harraw Middl 
: j Pat No 283, l J 
LETTER SC ALES. ( Mahl 
Heights, Virg a. Pat. N 5 4 
IMPULSE SPEED “i 9 — G. M 
bur, Versailles N 
100 


OPTICAL SOUND RECORDING APPAR 


ATUS. H J. Kuch B 
Germany. Pat. N 283,108 
MULTIPLYING AND oc AP 
ATUS. ( M len, O 


Calif. Pat. No he 
LOGARITHMIC CALCULATORS. H 

Govare and fF M. Salomor P 

France. Pat. No. 283,17 
ODOMETERS. Kienzle Uhrenfabrik 


G., — mberg, Germany Pat N 
283,17 

ELECTRIC MEASUREMENTS. Tt 
Lauber & Co., Winterthur Swit 
land, Pat. No. 283,185 

ELECTRIC MEASlt RE ME NES. Comy 
pour la Fabrication des mpt 
Materiel Us a ( Ss I 


REGULATING APPARATUS 
H ! 4 ( S ' Ber 


* 
s 


TESTING WIRE ROPES FOR FLAWS 


COUNTING APPAR = S 


SPEED INDI <TORS. WITH INDICAT 
LNG APPARATUS. H. | re 
\NGLE-MI _ INSTRUMENTS. |} 

rORSION TERS 

INTERN AL COMBUSTION ENGINES 
THERMOSTATS. 4 : 

( ALC A I TING APPAR ATUS 
p. N 

ELECTRIC MEASUREMENTS 


K 


LIQUID-DISPENSING APPARATUS 


Mi 
t M I . 
LAXIMETERS., — Wt M 
< 4 | 
ELECTRIC MEASUREMENTS h 
I ( P N 
TESTING THI WEATHERING PROP 
ERTIES OF MATERIALS ( \ 
I j I Pat N 
MEASURING PUMPS. 4 


Apr | M 
Frar Pat . 

REGULATING LIQUID LEVELS, CON 
FROLLING FEEDWATER, |! I 
Mark | I N 


ELECTRIC MEASUREMENTS. M_ | 
. lA. Ov Berk 

Pat N : 

ELECTRIC METERS, PREVENTING UN 
AU THORIZED ACCESS TO TERMI 
NALS. E. R Engl 


Pat 


rESTING ‘PIP! JOINTS. BH. I 
Sr A |} } } 


ELECTRIC PESTS AND MEASURI 
MENTS. W. E. | { r. & 
Cl oe ' J a4 

TESTING MATERIALS UNDER) RI 
PEATED STRESSES. F. B. Dehn, | 
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Buyers’ Guide 


| Instruments and accessories used for measurement, inspection or 


control in the industries and sciences. 


If you are unable to find what you require in the Buying Section of In 
struments—Industrial and Scientific, fill in the form on page 


will obtain full particulars for you 


formation of requirements 


ALIDADES 
Otto Fennel Sons 

AMMETERS 

Indicating 
Hoyt Electrical Instr iment Works 
Rawson Electrical Instrument ( 


Recording 
Bristol Cor par 
\NEMOMETERS 
B. K. Elliott Company 
Taylor Instrument Compar 


BAROMETERS 
Aneroid, Mercurial, Recording 
B. K. Elliott Company 
Taylor Instrument Compar 


CARBON DIOXIDE METERS 
liabue } Co., & 


iglia Mfg J 

CARBON MONOXIDE METERS 

Tagliabue Mfg. (¢ ( J 
COLORIMETERS 

Tagliabue Mfg. (¢ ( J 

Bausch & Lomb Optical ‘ 
COMPASSES 

Otto Fennel Sons 


CONSTRUCTION OF SPECIAL INSTRU 
MENTS 
Schaerr, W. A 


CONTROLS, AUTOMATIC 
Float 
American Radiator ( 
Motor 
American Radiator ¢ 


Pressure & Vacuum 
American Radiator ‘ 
Bristol Company 


I 


Tagliabue Mfg. Co ( | 

Taylor Instr t Compar 
Pyrometer 

Bristol ¢ pa 

Taylor Instrument ( uy 

Wilson-Maeulen Compat 
Refrigeration 

American Radiator ¢ 


lemperature 


Wilson-Maeulen Company, Ir 


Thermometer 
Bristol Company 
Tagliabus Mfg. Cx ( | 
Taylor Instrument Compan 
Wilson-Maeulen Company, It 


~ 


1 1 ’ ] 
without Nnarge Give complete 


Thermostat 
A mer Jiat 
Aut tic Electr H 
Taylor Ir 
Unit Heater 
mer Radiatdr ( 
Valve—Motor Operated 
Amer Radiator ( 
Reiennl ¢ 
Taylor Ir 
Water Level 
American R 
Bristol ¢ 
COUNTERS 


Revolution 


\ 


Stroke 
Ad 


DEMAND METERS—see Meters 

DRAFT GAUGES—see Gauges 

ENGINE INDICATORS 

FLASH POINT Ye STERS 
Tag Du I {fy 


( 


FLOW METERS—see Meters 
FLUXMETERS 

Raw I 
FREQUENCY METERS 


Recording 


Rriet ( 


GAS ANALYTICAL METERS 


Chemical 


Mi 
GAUGES 
Indicating 
Draft 
Bristol ( pany 
Tavior Instru: i i 


Water Level for Boilers 
srist Comr y 


Rain 
B. K. Elliott Compai 
Taylor Instrument ( 


Recording 
Distance 
Bristol ( 
Draft 
Bristol Company 
Pressure & Vacuum 
Re st Company 
Tagliabue Mfg. Co., (¢ 
Taylor Instrument Com 
Water Level for Boilers 
Rtetnd (nsanony 


April 
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HARDNESS TESTERS Sling 
Pittsburgh Instrumer 7M 
Wilson-Maeulen ( pany Ir PYROMETERS 
HUMIDITY RECORDERS Optical 
Wet & Dry Bulb Thermometers Py 
Bristol Company Radiation 


Tagliabue Mfg. Co., 
Taylor Instrument Cor 

HYDROMETERS 
Tagliabu 


Mfg. ( J Recording 


Indicating 


4 
Taylor Instrument ( Thermo-electric 
HYGROMETERS Immersion 
Favior Instrus e ¢ j , 


IMPACT TESTING MACHINES 
Alternating 


Pittsburgh Instrur ; Mi N 
LEVELS Indicating 
Engineer’s, Wye, Precision t 
B. K. Elliott I I 
Yer Fenn Sor \ M 


Pittsburg 
MANOMETERS 
MEGOHMMETERS 

Herman H. St 


Instr nt M 


Recording 


M 


METERS Surface Contact 
Demand I 
Gas REFRACTOMETERS 
Flow | I 


Gas & Air 


Lineal Measuring 
le Comy 


SHEET METAL TESTERS 
p I nes 


Pressure SPECIAL INSTRUMENTS 
MICROAMMETERS ay 
Rawson Elect ii SPECIAL ELECTRICAL INSTRUMENTS 
Wilson-Maeulen Comy I I I Inst 
MICROSCOPES SPECTROPHOTOMETERS 
rinel . 
Pittsburgh Instr ¢ M - 
Metallographic STEEL 1 ing” 5 
I e1tz nc MA 
Bausch & Lomb Opt = 
Petrographical lTACHOMETERS 
E. Leitz, Is t ( 
Bausch & Lon Opt 
MILLIAMMETERS 
Hoyt Electrical Instr nt Work PHEODOLITES 
Rawson Electrical Instrument ( tto I : 
Wilson-Maeulen (¢ pat I | t & M 
MILLIVOLT METERS THERMO-JUNCTIONS (Electric) 
Bristol Company } t Inst 
He lec ul Ir \ 
Races és Fl t I : THERMOMETERS 
Taylor Instrument ( mt Gas Filled 
Wilson Max 1 : pe | Indicating and Recording 
MODEL CONSTRUCTION hee ‘pate 
Schaerr, V 4 Mi 
MOTION RECORDERS Wiiersietal 
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VISCOSIMETERS Recording 
Tagliabue Mfg. Co., C. J Bristol ( 
WATTMETERS 


VOLTMETERS 


Indicating ee pe n Electrical Instr nt Companys 
H yt El tr 1 Instr nt Work Recording 
tr aia P Bristol 
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Instruments Is a New Periodical With a 


Wide Field of Usefulness 


VERY article appearing in INSTRUMENTS begins on the right 
hand page, the pages are numbered consecutively and side wire 
stitched. This makes it possible for each reader to build up a technical 
record of the articles in the form best adapted to the needs of the reader: 


1. All issues of the journal can be collected and bound into an annual 

volume 
2. The technical information appearing during the year can be assem 

bled according to subjects 

The single articles may be assembled in loose leaf note-books, bind 

ers or in filing jackets or in any manner desired by the reader 

In addition to the regular table of contents, there is a 3x5 file card 
section carrying the title, author, volume, number of issue, and date 
and pages on which all original articles may be found. These are bound 
in the back of each issue and when cut out and filed give ready access 
to important instrument information, which the reader may be search- 
ing for at some future time 

INSTRUMENTS is indispensable for 

The OPERATING MAN, for reterence purposes or to increase his 
technical knowledge: 

The SPECIALIST, who must follow all the developments in instru 
ments in his special field; 

The INVESTIGATOR and SCIENTIST, who desire to follow the 
developments in instruments outside their own field; 

ROUTINE and RESEARCH LABORATORIES, who desire infor 


mation on instruments 
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‘ Advertisers Index 
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Adde & Company, Portland, Mair 11 
American Radiator Co., 816-8 S. M A ( I 1 
Automatic Electric Heater, R Street, P I P 13 
B 
Bausch & Lomb Optical Co., Rochest NN: . 
Bristol Co., The, Waterbury, ¢ Back Cover 
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FE 
Fennel Sons, Otto, K 1 8 G 11 
=~ H 
Hoyt Electrical Instrument Works, * Boylston § | M 11 
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Leitz, Inc., E., 60 East Tenth Str N York, N. Y 13 
P 
Pittsburgh Instrument & Mach. Co., Reed S Pitt I 11 
Pyrometer Instrument Co., 74A Reade St., N Y N. Y 3-13 
R 
Rawson Electrical Instrument Co., 90-92 Wind S M 4 
€ S 
Schaerr, W. A., 356 Gold St., Brooklyn, N. Y 210 
Sticht & Co., Herman H., 21 Park R N York. N. Y 5 
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() The Business Manager’s Page (] 


Each month the Business Manager will have a message on this page. 


Te soinestieilitanieainaanitaiaernnininiineieeainemmnee 


To the Instrument Companies: 

In the March issue, this page carried the names of companies which 
were representative of more than 500 who placed a subscription for 
INSTRUMENTS. Since the mailing of our third issue, we have received 
over 300 additional subscriptions. It should be taken into consideration 
that these subscriptions came to us without a campaign other than send 
ing a sample copy of the journal. This means that we are gradually 
building a quality circulation of readers who subscribe because they are 
interested in the editorial contents, and other departments of the journal 

Since the appearance of the first issue, the Readers’ Service Depart 
ment has received over 300 requests for literature, information on instru 
ments, names of companies supplying different instruments and other 
information. These requests were answered promptly whenever possible, 
in some instances though the question was passed to some of our collabo 
rators, in which case a slight delay resulted. The patience of our readers 
seeking information has helped to make pleasant what would otherwise 
be a heavy burden 

Requests for reprints of articles appearing in the different issues is 
another interesting side light, and shows that information appearing in 
INSTRUMENTS is authoritative 

Many letters of appreciation and approval of our efforts have been 
received from our readers, a few of these have found their way to the 
Readers’ Comments Page. Also some of our advertisers have expressed 
their satisfaction of INSTRUMENTS as an effective medium for trans- 
mitting their sales message. We are pleased with these letters for they 
make the work lighter and more pleasant 

We realize that this is but a beginning, also that rendering a service 
to users and manufacturers of instruments is no small undertaking. How 
well we are succeeding can only be measured by the results we have 
obtained. 

We have the support of instrument users, and believe we merit the 
support of every instrument company by their representation in the ad- 
vertising pages. It is to your best interests as an instrument company 
it is YOUR publication 

GerorGE L. Ray. 

















SUBSCRIPTION FORM 


INSTRUMENTS PUBLISHING CO., 
1117 WOLFENDALE STREET, PITTSBURGH, Pa. 


Gentlemen: 


* 
Enclosed please find pmansy andes for $2.00. 


Please enter my subscription for one year 
beginning with _ mi 


*Money orders and checks should be made payable to 
INSTRUMENTS PUBLISHING COMPANY. 





Address 


Business or Professional Connection 








Title or Position 


Products manufactured by your company 


I am interested in information on the following instruments: 








It will be a very great help to us to know who our readers are, what 
they do and the instruments in which they are interested, because the 
information will be a valuable guide in selecting the material to be 


published. 


Sincerely yours, 
INSTRUMENTS PUBLISHING CO. 




















INDUSTRIAL — SCIENTIFIC 


co 


varied. New problems in measurement, inspection, and control in 

manufacturing are always arising. Engineers, Works Managers, Super- 
intendents and Scientists, seeking to improve modern industry’s methods are 
constantly searching for instruments to satisfy such demands. 

INSTRUMENTS, the only American Instrument Journal, is a monthly 
publication devoted to the instrument problems of all industries. It will 
serve as a source of worthwhile information on every advance in the field of 
INDUSTRIAL INSTRUMENTS and their use for the improvement of the 
efficiency of industrial operations. This periodical will therefore be indis- 
pensible to Works Managers, Engineers, Research Laboratories, Test En- 
gineers, Routine Laboratories, Consulting Engineers, Schools, etc. It will be 
the standard book of reference for all those engaged in: 

1. Production in which instruments are used 

for measurement, inspection and control. 

2. Engineering in all its branches. 

3. Scientific Research and Routine Testing. 

4. Teaching of engineering or pure science. 

ORIGINAL ARTICLES will appéar on INDUSTRIAL INSTRU- 
MENTS for the measurement of solid, granular and powdered material, liq- 
uids, gases, air, steam, electrical energy, power, work, output, temperature, 
heat units, combustion, pressure differences, speeds, accelerations, time, spe- 
cific gravity, density, moisture, chemical analysis, physical testing, vibration, 
sound, light, color, etc. 


INSTRUMENTS EDITORIAL STAFF 


RICHARD RIMBACH, Managing-Editor 


Ts instrument requirements of Industry and Science are vast and 
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CUT OUT THESE CARDS AND PLACE IN YOUR FILE 
















Below are standard file cards, which the editor believes will be a valuable asset to 
you personally. These cards will be bound in each issue of Instruments and will cover 
the oxiginal articles contained in that issue. The color of the card and ink to be used 
is shown here. This will facilitate distinguishing the INSTRUMENTS FILE CARDS 
from others with which they might be consolidated. 


{ 
t 


The editor suggests that these cards be carefully cut out immediately on receipt « 
INSTRUMENTS and filed in your desk or in a file box on top of your desk. You wil 


then have within easy reach an index of instrument information of incalculable value 


] 
| 





The card is arranged with a space for classification subject or number at the top 


Suggestions as to classifications for the cards below are: 
INSTRUMENT PIONEERS 
AIR-CRAFT INSTRUMENTS 





INSTRUMENT PIONEERS—GALILEO GALILEI (1564-1642) 
INSTRUMENTS, Vol. 1 No. 4, April, 1928, pp. 171-174, 1 fig 


A brief history of Galileo's life 











Whuy Nort BvILD AIRCRAFT INSTRUMENTS? 


BRADLEY JONES, INSTRUMENTS, Vol. 1, No. 4, April, 1928, pp. 17 


The need for instruments is pointed out. The increase in the use of instruments 
tioned. From the crude airspeed indicator Wright 1 Curt t } | 
on a well equipped instrument board, is briefly mentioned [The Government requit 
instrument equipment is given. The article is a plea t nent ma ’ rers t 


the building of aeronautical instruments 









































elgg INSTRUMENTS for indicat 
ing, recording and controlling tem 


perature pressure and humidity are 
Illustrated above proving their worth in a thousand in 
is the new Tycos dustries We invite correspondences 


from executives who place reliable per 
formance over initial cost in the pu 
of instruments 


Direct-Set Record 


ing Regulator. 
chase 





faylor /nstrument Companies 
ROCHESTER, N. Y., U.S.A 


CANADIAN PLANT Manufacturing Distributors in Great Britain 
Tycos Bidg., Toronto Short & Mason, Ltd., Lendon 


CO Temperature 
Instruments 
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1. Records of feed water tempera- 






tures leave no doubt as to the ef- 






ficiency of feed water heating. 






Temperatures of inlet and out- 
let water to economizer; recorded 
by Bristol’s two-pen Recording 







Thermometer. 











Their Simplicity is 


Conducive to 





Original Form Bristol’s 
Recording 


Santen Sustained Accuracy 


Shown complete with sen- 


itive bulb and 25 f f 
vad Soe Ponte Over Many Years 
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2 





seen rN 











RISTOL'’S Thermometers are careful initial calibration of Bristol's 4 

oF Adie! for recording tempera- Recording Thermometers, dependable 

tures within desired ranges from ueccuracy is assured and can be consist- a 
—6§0° F. to +1000° F. They can be fur- ently maintained with very little ad- a 
nished in a variety of models, offering justment, over many years. a, 
an exceptionally complete range of Instrument cases, like that illustrated, ee 


round chart sizes—12, 10, 8, 6 and 4 and others of similar type, are made 


. am ~ “ > 7 2 » 3 ~ . . z 

inch—to rotate once in 24-hours, 7 of an aluminum alloy (not zinc), and 

days, etc. Also. strip chart models thus are proof against aciduous fumes 

which record continually over a period to which the instrument may be un- Ps 

of 45, 30 or 15 days. avoidably exposed. Standard case fin- Sy 

Due to the simple, direct operation and ish is black enamel. af 
RK 


Sales Engineering Service Without Obligation 


The BRISTOL CO.., Waterbury, Conn. 


Boston Philadelphia Birmingham Chicago Denver 
New York Pittsburgh Detroit St. Louis San Francisco 





